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7 ability to speak well is one of the most valu- 
able skills you can own. This compact self-trainer 
course can make you a more confident, more ef- 
fective speaker within the nert 30 days! 

In a unique new 64-page book, Dr. David Guy 
Powers gives you a magical formula for expressing 
your ideas clearly and convincingly—for standing 
up and speaking out in any group without hesita- 
tion or embarrassment—for using the gift of speech 
to get more out of life in every way. With this 
booklet comes one of the most remarkable self- 
instruction devices of recent years: a set of pocket- 
size ‘“‘learn by doing”’ cards that build speech mas- 
tery right into your daily life. You actually get the 
confidently “feel” of being a poised and persuasive speaker in 

before club the first ten minutes of use. 

and civic Whether you need to speak to one person or a 
groups hundred, in private interviews, business confer- 
ences, club or civic meetings, the speaking ability 
you acquire through this course will make every 
speaking opportunity a stepping-stone to success 
and popularity. And it is yours for only 10 cents, 
as a demonstration of an extraordinary new devel- 
opment program for men who want to get ahead 
faster. This plan is remarkable for its low cost, ree 
markable for its rapid results. 
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Tips on Towing a Trailer 

I’m wiTtH Oertle [“I Say Trailer Travel 
Pays Off,” June]. We rented a 15-footer 
last year—it happened to be brand new— 
and used it for 11 days. My wife and I 
and four of our children never had so 
much fun on a vacation. 

We bought our V-8 station wagon with 
the thought that we’d be towing a trailer. 
It was ordered with heavy-duty springs 
and shock-type overloads. We ordered 
standard transmission with overdrive 
(3.91: 1—not 3.3, or such). With this com- 
bination you get a higher-ratio rear end, 
an advantage in towing. We tow with 
the overdrive locked out. 

With a car with an automatic trans- 
mission and a high-ratio rear end, your 
gas mileage when driving without the 
trailer would be very poor. Mine, with 
overdrive, is good with or without a 
trailer; and I mean good. Mr. Oertle 
mentioned 10 m.p.g. pulling a trailer 
much the same size as the one we had. 
On our 2,100-mile trip, we averaged 12.4 
m.p.g., and that while consistently driv- 
ing into the wind. 

Those low-ratio rear ends help big 
engines give gas mileage, but they’ll 
cut it way down when towing. Lug- 
ging high-compression engines at a 
low speed also cuts motor life. Take a 
lesson from the big semi driver: He 
maintains good motor r.p.m. by down- 
shifting by r.p.m.s rather than by lug. 

There are a lot of cars with auto- 
matics pulling travel trailers, and the 
drivers are enjoying life and not having 
much trouble, either. I’m just an ex-semi 
driver who likes his stick shift. 

MartTIN Hutrkko, Litchfield, Minn. 








More on Patching Tubeless Tires 
I’vE been repairing tires for some years 
now and have a couple of comments on 
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“The Truth About Patching Tubeless 
Tires” [May]. To begin with, you picture 
the buffing of the inside of the tire to 
remove the special sealer so a patch will 
stick to it. On older tubeless tires, this 
will let air percolate out. This slow leak— 
the headache of servicemen—can be cured 
by putting a tube into the tire. The idea 
that a tube is put in to hide poor work- 
manship is just bunk. 

Most garages around here have air- 
operated tire changers and use them on 
all tires, tube or tubeless. I’ve never 
heard of air pockets between tube and 
tire casing causing blowouts. We have a 
system that defeats this. First the tube is 
inflated fully and let down again. It is 
then fitted into the tubeless tire while the 
tire is laid horizontally on the tire 
changer. The tire is inflated a second 
time before the tire’s top bead is fitted 
underneath the rim. Inflated, it pushes 
out the tire walls farther than they’d be 
in normal use. Then we feel with the 
hand to insure there are no creases, and 
deflate the tube. The top bead is now 
fitted normally, the tube inflated, and the 
tire put on the car. We’ve never had a 
complaint about this method of fitting. 

JOHN Murr, Dartmouth, Nova Scotia. 


Test Meter Not infallible 

THE article about test meters [May] 
was interesting. But anyone using a 
meter should be warned of the danger 
involved. Sticking the leads into an out- 
let can be fatal to the uncautious. Even 








when an appliance is unplugged, touching 
the wrong leads of a power capacitor 
without first shorting it can result in a 
rough shock. 

Also, a meter cannot indicate every- 


CONTINUED 
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It happens to so many men... 

Eager and confident at the start . . . looking for- 
ward to the “breaks” that will bring them quick 
advancement ... then, because they lack the nec- 
essary skills, slipping slowly into the rut of a 
routine, low-paying job, while apathy and despair 
} gradually freeze them over. 
| If that’s your story, I.C.S. offers you a timely 

opportunity to take your future out of cold stor- 
| age...to get the specific training that can help 
you really move ahead, earn more money and 
command respect. 

Everything you learn from I.C.S. is directly 
related to your job. Texts are concise and clearly 
worded... prepared by experts who know what 
| you must know to succeed in your field. You 
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For Real Job Security —Get an I. C. S. Diploma! 


FROZEN IN THE 


SAME OLD JOB? 


study at home, at your own pace, in spare time. 
And you apply what you learn at once. (Many 
I.C.S. students earn pay boosts even before they 
receive the coveted I.C.S. diploma! ) 

If you’re tired of being kept “on ice”... if 
you sincerely want to increase your worth and 
really be somebody, clip and mail the coupon that 
has helped so many thousands find successful, 
challenging careers. You'll receive, absolutely 
FREE, a valuable Career Kit with 3 famous book- 
lets: (1) “How to Succeed” Career Guide, (2) a 
Career Catalog in your field of interest, and (3) 
a sample lesson to demonstrate the celebrated 
1.C.S. method. 

“Success,” a wise man once said, 


“comes by 
acting, not wishing.” 


The time to act is now. 


Accredited Member, 


1.C.S., Scranton 15, Penna.  qitional Home Study Council 
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‘Test your 
automotive I.Q! 


QUICK QUIZ BY QUAKER STATE 





1. What is this experimental device? 








Beverooae 


2. What does this symbol stand for? 


The symbol stands for your car’s best engine life 
preserver—Quaker State Motor Oil. Super-refined 
from 100% pure Pennsylvania Grade Crude Oil, 
Quaker State keeps your car 
on the road—out of the repair 
shop. Always ask for Quaker 
State by name—available 
most everywhere. For your 
dealer’s name, call Western 
Union Operator 25. 
ANS: 1. Curtiss-Wright Wankel 
rotating combustion engine. 
2. World’s finest motor oil. : 

®QSORC, 1961 


QUAKER STATE OIL REFINING CORP., OIL CITY, PA. 
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thing that is wrong; and if it isn’t used” 
properly, an incorrect indication is likely. 
A fairly good knowledge of the circuit 
is a must for proper testing. : 
BerNARD Kamororr, Baltimore, 7 


Birth of a Saw 


SomME time back in a piece on “cut- 
off” saws, you mentioned that “about 35 
years ago the Skil people made tool his. 
tory by introducing the portable circular 
saw.” I thought you might like to see the 
saw that started it all. 





In New Orleans in the early Twenties, 
a man named John W. Sullivan met an 
inventor—Edmund Michel—who had an 
idea for a portable electric saw with a 
circular blade. The prototype saw had one 
big flaw: It ran in reverse. But Sullivan 
was enthusiastic, the saw was perfected, 
and the two men started in business in 
Chicago. 

Six production models were made at 
$1,000 apiece and Michel set out to dem- 
onstrate the tool at Atlantic City’s then- 
new Million Dollar Pier. The Pier’s 
developer stopped at the booth, watched 
the saw work, and asked the price. Pull- 
ing a price out of the air, Michel asked 
$160. The Pier developer became his first 
customer and the first owner of a Skilsaw. 

Curis HERBST 
Skil Corporation, NYC. 


It Was a Straight Flush 


Your short cut, “Easy Way to Flush 
Your Car’s Cooling System” [May, p. 
125], is just that. You should have stayed 
with it, instead of going on to call the 
procedure “reverse flushing.” Reverse 
flushing is forcing the water back up 
through the radiator cores. 

Since the days of the Model T, I've 
been reverse-flushing my car, and with 
not half the trouble you go through. I 


| disconnect the heater hose and clamp it 


closed. I clamp a four-foot tub-filler hose 
on the heater nipple below the thermostat 
and connect the small hose to a garden 
hose. When the motor is cold, the ther- 
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TIRE FACTS THAT CAN SAVE YOUR LIFE 


ONLY ARMSTRONG TIRES 
HAVE PATENTED 
INTERLOCKING SIPES 


“SIPES” are the slots put in a tire’s tread to 
give more gripping edges, to stop skidding. 
Armstrong’s interlocking, S-shape siping (see 
magnified view at left) provides grip in ALL ' 
directions, gives you sharply improved pro- 'y 
tection against both forward and side skids. 











AND UNLIKE tires which have siping 
just cut into the tread, Armstrong 
siping is molded in, deeply. Long after 
the mileage that wears away the shal- 
low siping of ordinary tires, Armstrong 
siping continues to give you full pro- 
tection. Safeguard your car against 
deadly skids ... compare, and see how 
Armstrong gives you far more siping 
f than other leading tires. 





ONLY ARMSTRONG 
_ TIRES HAVE 
_ PATENTED 
| SAFETY DISCS 


| —Grip the road to 
| $top deadly skids 


TREAD STAYS OPEN 


Like fist above with 
dises between fingers, 
tread CAN’T squeeze 
shut. Hundreds of 


TREAD CAN CLOSE 


Without discs, tread 
CAN squeeze shut, like 
fist above. Tire’s grip- 
ping edges are pushed 


Armstrong Safety 
Discs hold tread’s grip- 
ping edges open, always 
ready to “bite.” 


| as no other 
| ns can! 








together, lose their grip. 


Even brand new tires 
can go smooth like this 
.. and you skid! 








Pe $ 
(6.70x15) plus tax and 
your recappable tire 





ARMSTRONG RUBBER COMPANY 


Home Office, West Haven, Conn. 
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through NRI. Train right at home in spare time, while you 
hold your present job. Earn high pay in jobs with TV and 
Radio Stations, industrial plants, or in a profitable business 


of your own. Train with the Leader 


Ni ame eC iaeme For 45 years NRI has featured the 
best Radio-TV Electronics training 
THESE MEN for beginners—for men without high 


" Own Business. School diplomas or previous experi- 
“I was work- ence. NRI is the oldest and largest 
*inginatextile home-study Radio-TV Electronics 
factory. Now school. NRI “learn-by-doing” train- 
I own a mod- ing is supplied at low cost. It’s the 


cio oe = easy way to get into the field of 
Electronics. 


LOR, Glasgow, Ky. 
Start Soon to Earn More 


ge ye : 
Soon after enrolling, NRI shows you 
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mostat is closed, so by forcing the water 
in this way, it can go only one way—in 
reverse through the block and the radia- 
tor. 

A. J. Mitpice, Binghamton, N.Y. 


Du Pont engineers recommend the 
short-cut method as a good way to flush 
the engine and radiator with a minimum 
of trouble. We'll have to reverse our. 


selves, though, on what kind of a flush 


it is. Mr. Mildice is correct. 


To Keep the Gardener Going 


WHEN your lawn mower or garden trac. 
tor is apart, the piston is out, and the 
rings won’t start, try using an auto. 
mobile hose clamp. It’s an old dodge, but 
it sure works if you’re stuck for a small 
piston-ring clamp. 

JoE Luzzaper, Mecklenburg, N.Y. 





Now 


con 
pat 





Lee 


= Se 


. . . I FOLLOWED one of your short cuts | 
and mounted two 12” lengths of 14” pipe | 
on a house wall to hold my garden hose. 
But I don’t use the hanger as shown in 
your drawing. Garden hose (and cable, 
heavy wire, or rope) should always be 
hung in a figure 8 so it won’t kink. It can 





be draped that way over the two pipes 
mounted as you show them, or the pipes 
can be placed one above the other if 
space is tight. 

J. H. Squires, Newark, NJ. 


Back on the Range 


AsouT the discussion of range of the 
Army’s grenade launcher [“PS Readers 
Talk Back,” Apr.], Mr. Pershing should 
know that an angle of elevation of 46 
degrees gives maximum range only in 
empty space where there’s no air drag. 

The flight of the projectile is made in 
dense air which shortens the maximum 
range. The effect of this is that the max- 
imum is obtained at only 25-30 degrees 
elevation. 

An interesting point: The .30-caliber 
rifle bullet, Ball M2, a flat-tailed bullet, 


CONTINUED 
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For safe handling 
and smooth riding 
even under tough going... 


BRIGGS 


IMPERIAL ADJUSTABLE 
SHOCK ABSORBERS 


For sure control in driving and greater 
comfort in riding, replace your 
present shock absorbers with Briggs 
Imperial Adjustables. The adjustable 
feature means they can be adjusted 
to the needs of your car. Ask for 
Briggs Imperial Adjustable Shock 
Absorbers by name. 
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The Briggs Shock Absorber Co, 
Cleveland, Ohio 
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| steam pistons, at right angles... 





has a maximum range of about 3,500 
yards, while a .30 rifle, Ball M1, a boat- 
tailed bullet, has a maximum range of 
5,500 yards. 

B. J. HAMmonp, Vista, Calif. 


Request to Letter-Writers 


NEARLY 4,000 readers have written to 
me since the articles on my Wonder- 
lux wood finish appeared in PopuLar 
ScrENcE. Because of health, I have re- 
tired from my lifetime’s work and turned 
my woodfinishing shop over to my son, 
who has worked with me for years. 

I am always glad to receive letters 





from PS readers; but, please, those ex- 
pecting a reply should be sure to enclose 
a stamped, self-addressed envelope. 

R. C. STANLEY, Canton, N. C. 


The Fascinating Monitor 
Your pictorial essay on the Monitor 
[“History’s Strangest Warship,” Mar.] 
included many interesting details that 
I’ve never seen published before. You 
showed just enough of Ericsson’s engine, 
however, to arouse my curiosity. I won- 
der if you have any more details on how 
the odd linkage was connected to the 
crank, and how the valve motion was 
handled and controlled? 
J. D. Rarrt, Valley Stream, N.Y. 


Ericsson ordered that all his drawings 
be destroyed on his death, so details of 
his engine are hard to find. PS’ cutaway 
was created from extensive research. 

The engine, in Ericsson’s own words, 
“is of somewhat peculiar construction; 
(it) consists of only one steam cylinder 
with pistons at opposite ends, a steam- 
tight partition . . . at the middle. The 
propeller shaft has only one crank and 
one crankpin, the difficulty of ‘passing 
the centers’ being overcome by placing 
the connecting rods, actuated by the 
We did not feel confident enough of 

[Continued on page 35] 
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By Martin Mann 


The month in Egtntrsy 


Jumbo, the atomic white elephant. If the Chamber of Commerce 





— 
joe ae 


In 1945, Jumbo rode regally 


of Socorro, N.M. (pop. 5,271), gets its way, the tourist park near 
the junction of U.S. 85 and 60 will have an imposing monument, 
a rarity among memorials because it commemorates a mistake. 
And the U.S. Government will finally be rid of Jumbo, 214 tons 
of mistake. 


Jumbo is a steel tank, one of the heftiest ever built. It looks like 
the vacuum insert for a Thermos bottle—only it is 25 feet iong, 12 
feet in diameter, and has walls 15 inches thick. Its story is a sadly 
funny tale, one of the oddest of the many odd footnotes to the 
early history of the atomic age. 


In 1944 the scientists at the secret laboratory in Los Alamos were 
designing the first atom bomb, 
code-named Fat Man. They 
were pessimistic. They thought 
they might eventually make The 
Gadget work, but they didn't 
think there was much chance it 
would work on the first try. The 
worst part was that they couldn't 
afford to lose Fat Man’s priceless 
plutonium; if the plutonium 
failed to react, it would be scat- 
tered all over the New Mexico 
desert by the force of the 
TNT detonator (several thousand 
pounds). No one doubted that the TNT would go. So they de- 
cided to set off Fat Man inside a bottle. Jumbo was to be the 
bottle. It wasn’t meant to contain an atomic blast—if Fat Man 
went, Jumbo would go too, and no tears shed. But Jumbo was 
strong enough to contain the TNT blast alone. If Fat Man’s 
plutonium failed to react, it could be scraped off the inside of the 
tank and used for another try. 


Jumbo arrived at The Site two months before the mushroom 
cloud that was to alter the course of history. It rode majestically 
on a special trailer—eight rows of eight wheels each, all inde- 
pendently sprung—pulled by four tractors. But by then the sci- 
entists didn’t want it. They were fairly confident that Fat Man 
would work. 


Jumbo was left hanging empty from its steel scaffold 800 yards 
from Ground Zero. The world’s first atomic blast crumpled the 
scaffold but didn’t hurt Jumbo. It proved its strength again when 
a bungled attempt to destroy it with eight 500-pound demo 
bombs did nothing but blow the ends off. So Jumbo was rolled 
into a trench. In 1951 it was dug up only to be abandoned once 
again—it had been suggested for use in an experiment but proved 
unsuitable. For nine years Jumbo lay unwanted in the desert. 
Then last summer the Socorro businessmen asked for it—and no- 
body could find it. Finally Jumbo was uncovered just outside the 
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on its own trailer. 
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The month in science continued 


fence that encircles Ground Zero. Now it is Socorro’s problem. 


Is the U.S. patent system doomed? “I don't mind telling you flatly, 


unless a solution to the search problem is found soon our patent 
examination system is in danger.” The speaker is the new boss of 
the patent office, David L. Ladd. Commissioner Ladd is the very 
model of the current administration’s executives: young (35), 
husky, good-looking, smart, fast-talking, and informal (shirt 
sleeves, feet on the desk). 


In an exclusive interview with Popular Science, he outlined his 
plans. He is seeking ideas to ease the lot of the independent 
inventor (such as a preliminary application form, to be filed as 
soon as an idea is conceived, that would automatically prove who 
was first and eliminate protracted, expensive “interference” 
proceedings). But, he says, “The search problem comes first.” 


That problem is easy to state, very tough to solve. A U.S. patent 
can be granted only for a genuinely new invention. To make 
sure it is new, examiners must literally search through the earlier 
patents. This has always been difficult. Now, with 3,000,000 pat- 
ents in the files and 1,000 new ones being added every week, it is 
becoming impossible. 


The only way out is searching by machine. The machine doesn’t 
exist yet, although Government and industry have been pushing 
hard, because a couple of crucial items need to be invented. One 
necessity is a good reading device—to convert the 3,000,000 exist- 
ing patents into punch cards or magnetic tape that the searching 
machine can search through. Another necessity is some basic dis- 
coveries about language—how is the machine to tell if “bridge” 
means highway bridge, spectacle bridge, or a card game? 


If machine searching is not perfected, Commissioner Ladd fore- 
sees fundamental—and undesirable—changes in the patent sys- 
tem. The French patent office doesn’t try to search, he points out 
—there you have to fight out conflicts in the courts (a special dis- 
advantage to independent inventors, who are usually broke). The 
English search, but disregard all patents more than 50 years old. 
Comments Ladd, “Id hate to have a blanket rule cutting off all 
patents at the end of 50 years. Some of those German chemical 
patents from the late Eighteen Hundreds are just now coming 
into commercial use. It would be unfair to let late-comers re- 
patent those old ideas.” 


More than the patent system is involved. The whole world 
needs the searching machine. Libraries are running out of space. 
And they are already so big that you can’t find anything in them 
—it’s easier to rediscover needed information than to look it up. 
Patent searching is the most complicated kind of information re- 
trieval, however. Ladd says, “If we can solve the problem for 
patents, we solve it for everything.” 


Synthetic Metrecal for spacemen. National Institutes of Health 


scientists have concocted Diet 116, a nutritious goop so concen- 
trated that a drawerful would keep an astronaut well fed for a 
month. It looks like weak tea and is as thick as milk, but can be 
manufactured from coal, air, and water (unlike the commercial 
diet-in-a-can stuff, which is derived from milk). A small factory 
could produce enough to feed millions of people. 
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Ps Puzzlers By Joan Steen 
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Tough nuts for summer cracking ... Answers on page 181 





Crosses and Double-Crosses 


ET out pencil, paper, scissors, pliers: 
I have proclaimed August Do-It- 
Yourself Puzzle Month. We will begin 
with H. E. Dudeney’s summary of Greek 
Cross Puzzles. A Greek 


Problem 2: Improve on that: Cut the 
cross into four pieces all the same size 
and shape and form a square. (There’s 
only one way to do it.) 

Problem 3: Try again with four cuts, 
this time using only two snips of the 





cross is made of five 

identical squares (right). scissors. 
Problem 1: Cut the | 4 metrical. ) 

cross into five pieces & | 








which can be put to- 
gether to form a square. 


square must be if i 
the cross. 





OW help Koko, the na- 

tive chief, with his 
transport problem: How 
can he get three choice 
coconuts, weighing two 
pounds each, across a foot- 
.. bridge with a capacity of 

250 pounds if he himself 
tips the scales at 248 
a pounds? He can’t leave any 
i yy // behind because the mon- 
i) Wi. keys will eat them. 







— another cross? A reader asks that you try 
drawing an X on a piece of paper without lifting your 
pencil or recrossing a line. 

Which in turn reminds me of a more strenuous version: 
Can you tie a knot in a piece of string without letting go 
of either of the ends? (Try that at a party.) 
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(The pieces won’t be sym- 
Hint: You might begin by 
seeing what the length of the side of the 


ts area is the same as 


AVE you ever 

tried to crack a 
code? This little di- 
vision problem is as 
good a start as any. 
Like an expert de- 
coder, you must bring 
to bear on the prob- 
lem whatever facts you 
know about the lan- 
guage (in this case the 
number system) plus 
some trial and error. 
It’s a challenging ex- 
ercise. 


a bd ) 
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PS Puzzlers 
continued 


hunting rifle with him on the train. The con- 
ductor says, 
The baggage-car attendant says, 
we’re under strict orders not to accept any- 
thing over a yard long in any dimension. 
Your gun measures 1.7 yards.” 


course, ground rules prohibit any disassem- 
bling of the gun. 


eoereeee ee eee eeeeseeeeeeseeeeeseeeeeseeeeeeeeeeeeeeeeeeeeeseeeseeeeeeeeese * 


HIS fellow needs your help: He’s going 
on vacation and he wants to take his 


“No, sir, not on this coach!” 
“Sorry— 





Got any ideas how he can do it? Of 


Puzzle of the month 


WARNED you this was Do-It-Yourself 
Month. You have to construct August’s 
P-O-T-M as well as solve it. (Blame Jack 
Gampinsky of Brooklyn, N. Y., for this.) You 
need three paper clips, a pair of pliers, and 
a steady hand. After that you need patience. 
Clip 1 is straightened out and closed by loops 
at each end. (More artful souls should attempt 
an arrow head at one end for reasons that will 






appear obvious.) 

Clip 2 gets bent in 
a U shape and is 
then looped onto the 
arrow bar. The 
loops should be 
slightly smaller than 
the end loops of the 
bar so that it can’t 
slip off. 

Clip 3 is more of 
a challenge. It’s a 
heart that is to hang 
from the bar in between the loops of the swing— 
imprisoned there. I caution you to follow as 
accurately as you can the shape outlined here, 
and to be sure to slip it around the bar before 
you close off the ends. For clarity we’ve shown 
the heart looped around the bottom of the U 
shape. It slips around easily. 

Now that you’ve joined these three pieces 
inextricably and eternally, can you remove the 
heart from the end of the arrow bar without 
forcing any parts? (Answer next month.) 
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Answer to last month’s 
P-O-T-M. Three Dutchmen and 
their wives went hog-shopping 
Each bought as many hogs as 
the price he paid per hog. 
Claas bought 11 more than 
Geertring, and Hendrik 23 
more than Catrun. Cornelius 
and Anna are the other two. 
Husbands spent $63 more than 
wives. Match the couples. 

Clearly this is a problem in- 
volving squares of whole num- 
bers (no half-hogs allowed!). 
And clearly Hendrik is not 
married to Geertring nor Claas 
to Catrun (11 and 23 would 
have to divide evenly into 63 in 
that case). But you can write 
an equation for each married 
couple of the form a? — 63 = 
b*. For if a is the price Hen- 
drik paid per hog, we know he 
bought exactly a hogs and his 
total outlay was $a?. Similarly, 
if his wife paid $b per hog she 
spent a total of $b*. Now the 
simplest approach is to run 
through a table of squares and 
mark off pairs of numbers 
whose squares differ by 63. 
(You have an upper limit in 
this at 32—after that, consecu- 
tive squares differ by amounts 
larger than 63.) But right off 
the bat you find a qualifying 
pair: 1 and 8 (64 — 1 = 683). 
Furthermore, add 11 to 1 (us- 
ing another clue) and you get 
12, which is half of another 
qualifying pair: 12 and 9 
(144 — 81 = 63). Now will 
the 9 work out with the third 
clue? Hendrik bought 23 more 
hogs than Catrun. 23 + 9 = 32 
which does qualify: 32? — 63 
= 31°. Furthermore, no other 
pairs of numbers satisfy all 
conditions. So Claas is marri 
to Catrun, Cornelius to Geer- 
tring, and Hendrik to Anna. 
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A FULL ACRE 
of Your Own in 
UNNY NEW MEXICO 
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st, healthiest state in all of America is New Mexico 

Me ae days of sunshine per year and with its balmy, dry 

climate. And nowhere in our land do people lead longer, more 

spleasure- filled lives than in the Albuquerque region, described 
by Encyclopedia Britannica as a * ‘health resort.” 


miles from booming Albuquerque (the city has grown 
pie since 1930) is the lovely VALLEY OF THE ESTANCIA 
MY NCHETTES. Lying directly on famous Route 66, this Valley is 
‘destined to become a suburb of Albuquerque. Right now an acre 
tin the VALLEY OF THE ESTANCIA RANCHETTES may be purchased 
or $395, $10 down and $10 monthly. Write for FREE color bro- 
hure, No salesman will call. Valley of the Estancia Ranchettes, 
pt. N-54, 2316 Central S.E., Albuquerque, New Mexico. 












PLASTEX INDUSTRY needs manufacturers on small 
— for big production of Lamps, Clock Stands. Art 
ods, Novelties in Plastic Marble imitation. No Ex- 
aitenee necessary. c¢ material makes regular 10c 
store sellers. Moulds furnished for fast production. 
Small investment brings good profit. Big wholesale 
orders now being placed. Ambitious men have chance 
for real prosperity and job security. Our NEW FREE 
booklet will interest and benefit vou. 
PLASTEX INDUSTRIES, Dept. 2.3400 Third Ave., New York 56, N.Y 




















Learn to draw in weeks with ‘Famous 
System of Manual Training.’’ No pre- 
vious training, art ability needed. Big 
15 pe. Professional Kit given. Wide 
Demand for commercial artists, cartoonists. 
Send for Free Catalog. oe age. 
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No wires, tests or licenses required—transmit 
and receive with Lafayette’s HE-29 9-transis- 
tor 2-way Citizens Band radio. Pocket size, 
weighs only 18 oz. With leather case, ear- 
phone, 46” telescoping antenna, batteries and 
crystal. Send $42.95 for one, or 2- for $82.95; 
plus $1.50 postage (we refund excess). 


lafayette Radio, Dept. KH-1 P.O. Box 190, Jamaica 31, N.Y. 
Train in the new shop-labs of the world famous 
ELECTRICAL SCHOOL on a 
quarter of a million dollars 


worth of equipment or learn at home in your spare 
time with Coyne’s modern television training. 
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| Use this coupon to get our free book | 
, “GUIDE TO CAREERS” | 
OYNE ELECTRICAL SCHOOL 
= W. Congress Pkwy. taining CJ at home 
icago 7, it, Dept. of Electronics 51-8 1 
| NAME | 
| none | 
| crry STATE | 
be Unlike most st other schools, we do not employ salesmen. 3 











PLAY 
RIGHT AWAY 





ANY INSTRUMENT 


—even if you don’t know a single note now! 


Now it’s EASY to learn ANY instrument. No 9 s+) 
boring exercises. Even if you don’t know a single f / 
note now you start playing delightful little pieces— 
from your FIRST lesson! BY NOTE. Make amazing 
progress. No special ‘‘talent’’ needed. Learn at home 
in spare time. Without a teacher. Low cost! Soon 
you can play popular music, hymns, classical and 
any other music. Over students all over the 
SE\Py world. FREE BOOK. Send this ad. with your name 
and address filled in below, to: U. OOL OF 
MUSIC, Studio A158, PORT WASHINGTON, N. Y,. 
{re obligation, no salesman will call.) Licensed by 
. Y. State Education Dept. Est. 1898. 









NAME .nccccccecccccccccsssesscccccscesssess t wat pe 
Address 


Be Sure to Include Zone No., if any. 


FREE PLAN 


tells how to start your own business 





FILING SAWS 





Here is a steady repeat CASH business you can start in your own 
basement or garage in your spare time and make up to $3 or $5 an 
hour. You can file hand band and cross-cut circular saws on the 
Foley Saw Filer. No eyestrain—no experience needed. ‘“The first saw 
















sharpened with my Foley 
Filer came out 100%’’—writes 
Clarence E. Parsons. 
Every saw you sharpen with 
the Foley Saw Filer brings 
you more customers. “‘I rented 
a two-car garage and have all 
the work I can do’’—Charles 


} H. Smith. 


FREE BOOK 


Shows How to Start 


Foley Price Guide gives saw sharp- 


ening charges. Send coupon today. No 


salesman will call. 






oley M » Gon 8 —_ Foley Bidg. 
Minneapol 3 18, M 
§ Send me free weak —— Making Facts’ and 
Time Payment Plan 
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Bo Hints from the Model Garage 
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Thieves can’t steal your side-view mirror 
or other screw-on accessories if you fill 
the slot in the screwhead with solder. 
This is better than distorting the slot, 
since you can remove the screw, if 
necessary, by melting the solder. 


PAINTED ARROW 
SHOWS TIGHTENING 


DIRECTION FOR cic yt eee 
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Adjust your own brakes? It’s difficult 
to remember from one adjustment to the 
next which way to rotate the adjustment 
wheel when you’re tightening the brake 
shoes. An arrow painted over each access 
slot will eliminate the confusion. 








SLIP JOINT PERMITS 

SEPARATING POLE 

FOR STORING 
-_"-" 


== tts op 
34”-DIA. SCREW-EYE =. 
= a 


Pe o 


A sturdy clothes pole can be made by 
driving a screw-eye into each end of a 
broomstick and suspending it from the 
clothes hooks usually found in a sedan. 
Lacking hooks, remove two trim screws 
and insert screw hooks in their holes. 

















MAKE FROM 
BROOMSTICKS 
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HOLDER SCREWED 
TO PIECE OF WOOD 
HELD IN PLACE BY 


Paper towels will stay clean and dry if 
you keep them on a roller suspended on 
the inside of the trunk. The handy-to-use 
holder can be screwed to a block of wood 
held in place by two of the many ex- 
posed trim bolts you’ll find in most cars. 
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A. J. Foyt Jr. in his Champion-equipped Bowes Seal Fast Special 


I 


ll of the last 12 Indianapolis winners - 


re — cs — o 


used Champion spark plugs 
because this race demands 
: blazing performance! 
Why settle for less in your car? 














More Hints from 


TRY THE 
LEVEL IN 
SEVERAL 
POSITIONS 





TAPE LEVEL 
TO STRIP 






WOOD STRIP TO 
SPAN WHEEL RIM. _ 





WITH TACKS 





Balancing wheels precisely is easy if 
you float them in water. Center a level 
on a stick long enough to span the rim, 
and try the level in several positions. 
Add weights to the high side until the 
wheel floats perfectly level. 

















dip a small brush in a thimbleful of 
lacquer thinner and rub it repeatedly over 
some unseen area of the finish. When the 
paint dissolves on the brush, apply it 
immediately to the scratch. 





COVER INSIDE OF 
TAIL LIGHT WITH 
RED REFLECTIVE 


Tail lights will reflect more light from 
oncoming cars when off, and glow bright- 
er when lit, if you cover the inside with 
red reflective tape. When you put back 
the lens, the tape is hidden, but its re- 
flective quality is not impaired. 
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THIN WIRES 
HOLD SCREEN 
IN PLACE 


4 ay 
Want a bug screen for your radiator that 
doesn’t require framing or drilling holes? 
Try this: Cut a piece of screening to 
fit, and tie it in place with thin copper 


wires passed through the core. The screen 
can be left on the car permanently. 
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Always specify 


THEY COME FROM 

A LONG LINE OF 
ORIGINAL EQUIPMENT 
QUALITY 


The carburetor replacement parts that go into 
Rochester OK Kits come off the same produc- 
tion line as the parts that are used to build your 
original equipment Rochester Carburetor. 
They’re manufactured with the same high 
quality material and workmanship. They meet 
the same rigorous standards of reliability. 


This is important—when your carburetor needs 
servicing—for two good reasons. First, your 
Rochester Specialist can put his hands on the 
i precision-designed materials that belong on your 
original equipment Rochester Carburetor. 
Second, you're thereby assured of the new 
carburetor performance that was originally 
Ed built into it. 


For the finest original Rochester components 
ol and expert carburetor servicing—your factory- 
; trained Rochester Specialist is the man to see. 
He’s got the goods to provide your car with the 
efficient carburetion so important for top per- 
formance and operating economy. 





If top quality service is your business 

Use Rochester OK Kits to service other brands 
of carburetors, too . . . for all a song U. S. cars 
a and light trucks. Rochester Products Division of 
ee General Motors, Rochester, New York. 
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Rochester Reflects Reliability 
x: 


America’s ? 
number one 

original equipment 
carburetors 











By Martin Bunn 


ee TAN!” called Gus Wilson from the 
by office door. “While you’re .. . 
Stan?” 

There was an empty silence in the 
Model Garage as Gus looked for his 
missing assistant. He crossed to the open 
shop door and looked out. 

Alongside the air-gauge stanchion 
stood a big, four-or-five-year-old hardtop, 
its hood up. Two slim figures were bent 
over the engine—Stan, in coveralls, and a 
young man in slacks and sports shirt. 

Both straightened simultaneously as 
Gus called again. 
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“If it’s about Mr. Gilpert’s car,” Stan 
said, “the lube job’s done.” 

“Fine. He phoned to change the oil 
while you have it on the lift.” 

“Will do,” Stan said, starting off to- 
ward the shop. 

“Hold it, Stan,” said Gus. “The oil 
change can wait if you have a customer.” 

“Uh—not exactly, Boss. That is, he’s a 
friend of mine.” 

The young man turned as if on cue, 
to show a sandy-haired, cherubic face in 
a fringe of fuzzy beard. 

“Hello,” Gus said. “It’s Kendrick 
Holcomb, isn’t it? How’s college?” 

“Okay, Mr. Wilson,” returned the 
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youngster. “I didn’t think you’d remem- 
ber me.” 

“The face is familiar,” replied Gus. 
“But the car sure has changed.” 

“Just got it,’ said Holcomb with a 
proud glance at the road locomotive. 

“See you again,” said Gus, and headed 
back to the shop. Before he entered, 
he caught the first words of renewed 
discussion. 

“Those cats sure won’t go for a laggin’ 
wagon. It’s gotta have some oomph .. .” 


 eonange arora in adjusting a trouble- 
some clutch, Gus heard the lift sigh its 
way down and the Gilpert car drive off it. 
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‘ Twice Holcomb jumped into the big car 


and drove out. Each time he returned, the 
beard-fuzzed chin seemed to sag lower. 


Shortly afterward, Stan sauntered over 
and stood beside him. 

“Something on your mind, Stan?” 

“Need some advice—Ken and me, I 
mean.” 

“T’m almost through with this job,” 
said Gus. “Why don’t you drive your 
pal’s car in?” 

Stan bestowed on him the sort of 
look reserved for mind readers. When 
Gus walked over, the big car was gleam- 
ing under the shop lights. 

“Let me explain,” began the lightly 
bearded youth. “It’s .. .” 

Stan waved an urgent appeal for si- 
lence. “Boss, the college types where 
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Ken’s studying have taken up these big 
luxury cars as a fad. He found this one 
on a trip upstate, tagged so low he can 
sell it at a good markup.” 

“That’s if it runs good,” broke in the 
bearded youth. “But it’s gotta have 
_ ers 

Stan flagged him down again. “It lost 
its pep, Gus, when Ken drove it here. 
I’d like to check it 
out. He’s short of 
money, so I’m in 
with him.” 


SSCHHSHSSSSSSSSSSSSSSSSSSSHESSSSSCSSESSESESESE 


Where’d it come from? 


was opened its even beat faltered and 


turned rough. 

“Could be that those points are dirtier 
than they look, or pitted enough to take 
the fine edge off the setting at high 


speeds,” Gus said. “I’d try new ones. Or ” 


it could be sticking valves; a can of top 
lube might be all you need.” 
“Money!” croaked Holcomb. 
“Ken’s 
broke,” Stan ex- 
plained, “after hay- 
ing to buy new plugs 








Gus nodded grave- 
ly. “Makes it sort of 
in the family. Go 
ahead. First Id 
check the usual tune- 


up spots.” 


WICE while 
Gus was writing 
checks for jobbers’ 
bills, Holcomb jump- 
ed into the big car 
and drove it out. 
Each time he return- 
ed, the beard-fuzzed 
chin seemed to sag 
lower than before. 
“How’s it going?” 


asked Gus. writing: A manuscript of 1800 B.C. 
Stan shook his speaks of the unknown as “hau’— 
me heap. The Hindus did better. They 

head. Plugs are 


new. Timing’s right 
on the nose. The air 
filter is clean and 
carburetor settings 
seem okay. Points 
were kind of dirty, 
but I cleaned and set 
them. They’re not 
pitted enough to be 
the trouble.” 

“Those new plugs 
may not be gapped right,” said Gus. 
“While you have them out, you might 
check compression.” 

A customer back for his car kept Gus 
busy briefly, but he returned to the big 
sedan in time to see Stan check the 
last two cylinders. 

“Close to 125 pounds all around, Gus. 
Nothing wrong there.” 

Gus nodded. The plugs, carefully re- 
gapped, were reinstalled. Stan started 
the engine. It ticked over like an ex- 
pensive watch. But as soon as the throttle 
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The unknown “x” 


The Greeks were such 
concrete thinkers that they 
didn’t bother to develop an 
algebra with abstract “un- 
knowns.” The closest they 
got was Diophantus’s, which some 
think may be a version of the word 
arithmos—number. The Egyptians 
hold the earliest claim to equation 


used abbreviated syllables or initials 
of objects, but they also had plus, 
minus, and equal signs. 
The 16th century 
Vieta, is credited with first using 
capital letters for unknowns. Fifty 
years after his death Descartes’ 
Geometrie appeared which specified 
that the beginning letters of the 
alphabet be used for given quanti- 
ties, the end letters for unknowns— 
and so it is still done today. 


on account of an oil 
change.” 

“His credit’s good 
for a set of points,” 
said Gus. ““Top lube’s 
cheap.” 

“We'll try the 
points, thanks. No 
car ever needed top 
lube less.” 





ONDERING this 

cryptic remark, 
Gus went back to 
addressing his enve- 
lopes. Through the 
office window he saw 
Stan remove the dis- 
tributor to install 
the new points. 

Soon the big car 
rolled out again. But 
even as Holcomb fed 
it gas to climb the 
door apron, its fal- 
tering note told Gus 
the trouble was still 
undiscovered. Sorry 
he’d suggested new 
points, he sealed the 
last envelope and 
sauntered over to 
where Stan stood in the open doorway. 

Gus hardly had his pipe alight when 
the sound of a big engine swelled over 
the street noises. A moment later the 
sedan rolled in again. 

“No?” asked Stan. 

Dolefully the bearded youth shook his 
head. ‘Man, this one’s really dead.” 

Gus asked, “Why did an oil change 
make you buy new plugs?” 

“Real square,” said Holcomb. “I mean 
this character at the service station. I 
tell him to change the oil, while I eat. So 
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os YOU AGAINST 
ELECTRICAL SYSTEM FAILURES! 


i] y Z-m_~ 2 | oe The Stewart-Warner Volt-Guard 
i 14 esas is the newest and best way to help 
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you prevent failure in your car’s 
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’s easy-to-read dial lets you keep a 
constant check on the condition of 
e | battery, generator and voltage 
lo regulator. Particularly important 
p today with so many electric-pow- 
i ered accessories being used. For 
all cars, trucks, buses and boats 
is with 12-volt ignition systems. 
: STEWART-WARNER 
to Dept. D-81, 1840 W. Diversey 
e. Excellence CORPORATION Chicago 14, Mh. 
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1 come out, pay him, and drive off. In 
about five miles, the engine begins to 
make like a bucket of bolts. Of course I 
go back, but fast.” 

“What he’d done, Gus,” put in Stan, 
“was forget to drain the old oil. He 
poured five extra quarts on top of it.” 

“Crazy, hey?” asked Holcomb. “So he 
apologized, drained it, and put in five 
fresh quarts. Man swore no harm was 
done—that the racket was because foam- 
ing oil made bubbles in the hydraulic 
valve lifters.” 

“Tt ran okay then?” asked Gus. 

“Ran quiet. Guess I was a hundred 
miles away before it flashed on me that 
the old pep was gone. Stopped again and 
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a service man showed me the old plugs 
were oil-fouled. Sold me a new set.” 

“That’s why I can’t see using top 
lube,” put in Stan. “It had a big oil 
bath. But the valves quieted, so I figure 
the oil didn’t do any more harm than 
foul up 12 bucks worth of spark plugs.” 

“Money!” winced Holcomb. 

“No other place all that oil, way above 
normal level, could go to make trouble,” 
said Gus. 

“Maybe that’s what fouled the points,” 
said Stan, “but we’ve got new ones in 
now.” 

Gus knocked out his pipe. “Let’s see. 
Hook up the timing light again.” 


TAN hooked the light to the No. 1 
plug, disconnected the vacuum ad- 
vance, and held the light near the crank- 
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“Pll thank you to work on your car 
someplace else!” 


shaft pulley as Holcomb started the 
engine. The red flash showed the timing 
mark rock-steady in line with the pointer, 

“See? On the nose,” said Stan. 

“Right,” said Gus. “Now reconnect the 
vacuum-advance line, but leave the light.” 

Puzzled, Stan complied. Gus speeded 
up the engine. The timing mark didn’t 
budge. 

“Spark advance isn’t working,” said 
Gus. “That’s why the car has no pep.” 

“Money?” squeaked Holcomb in alarm. 

“Maybe not. Stan, remove the vacuum 
advance.” 

Taking the double-chambered unit from 
Stan, Gus tilted one of its two vacuum- 
line couplings downward. Oil trickled 
out onto his palm. 

“Should be nothing but 
air—or vacuum—in there,” 
he said. “This oil blocked 
the diaphragm. Vacuum 
couldn’t advance the break- 
er plate. There’s no centrif- 
ugal advance on this model, 
so your spark stayed fully 
retarded.” 

“How'd oil get in?” asked 
Stan. 

“With a 10-quart level, it 
traveled up the distributor 
shaft. Normal wear left 
enough clearance around it, 
and the helical gears could 
act like a pump. Oil prob- 
ably filled the distributor 
case to just under the 
points, then flowed along 
the arm that links this diaphragm to the 
breaker plate. 

“The diaphragm must have had a pin- 
hole leak before—manifold vacuum would 
advance the spark despite a small one. 
Then the vacuum pulled oil through the 
pinhole. Once enough oil got to the other 
side, the vacuum couldn’t pull the weak- 
ened diaphragm against it.” 

“Cool thinking!” breathed Holcomb. 

“Better junk this unit,” advised Gus. 
“We replaced a worn distributor on a car 
like this not long ago. It’s still here. 
You can take the vacuum advance off it.” 

“Knowing about that oil change, I 
should have figured this one,” said Stan. 

“It wouldn’t have made any difference 
at all,” said Gus. “What turns out to be 
at the bottom of any grief is always the 
last thing we check.” | 
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PS Readers Talk Back 
[Continued from page 10] 
recreating the correct linkage to lei ._ 
artist show this clearly. 


_, . THERE seems to be disagreement 
between your article and a book pub- 
lished in 1899, The Great Wars of the 
World, that I have been reading. 

You say: “Two 11-inch smoothbore 
guns in the turret, firing solid 168-pound 
shot, ripped iron freely off the Virginia.” 
Well, ripped off iron freely is not accu- 
rate according to my book which indi- 
cates that although the Monitor bent a 
few plates on the Virginia (or Merri- 
mac), it definitely did not knock off or 
penetrate one plate. 

Wo. JAKUBOWSKI, Syracuse, N.Y. 


In his official report to the Secretary of 
the Navy, Capt. John L. Worden himself 
said: “I turned back with renewed con- 
fidence and hope and continued the en- 
gagement at close quarters, every shot 
from our guns taking effect upon the 
huge sides of our adversary, stripping off 


the iron freely. Once, during the engage- | 


ment, I ran across and close to her stern, 
hoping to disable her screw, which I 


could not have missed by more than two | 


feet.” 

The battle took place at remarkably 
close quarters and the Merrimac’s armor 
—railroad iron over a wooden hull—was a 
makeshift compared to the Monitor’s 
all-iron construction. Had the order per- 
mitted Worden to load the guns with a 
reasonable powder charge, he might well 
have sunk the other ship, since she was 
without armor below the water line. 


He’s a Do-It-Yourself Signaler 


PHOOEY on those 20-second automatic | 


turn signals on the Simca [““PS Readers 
Talk Back,” May]. On my Simca, the 
turn signal broke down after a year and I 
couldn’t be happier. Now it’s strictly 
manual, either on or off. 

I liked the automatic idea till I made 
a few left turns with heavy traffic or a 


| ted light. By the time it was my turn, 


the signals had canceled and I was cut- 
ting through traffic with no signals. I 
didn’t like the possibilities on immediate 
turns, either. I’d be signaling for turns I 


| didn’t want for a few blocks. Now it’s all 


up to me. 
C. J. Prrritove, Guelph, Ont. 





IT’S ALL-THE-WAY NEW! 
IT’S 24, BIGGER THAN LAST YEAR’S 


IT'S FROM RADIO SHACK 


fastest growing electronics company in America 


(6 GIANT-SIZE, EXCITING 


“1962 ELECTROM 
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for the asking 
MAIL CARD OR COUPON TODAY 


Get our latest giant book plus 
all other issues for one year! 


t 
\ 














336 pages! Over 100,000 selections: Stereo, 
Hi-Fi, Tapes, Ham Radio, Records, Parts. 

30 pages of kits! Totally new line of build- 
it-yourself electronic items. 

No Money Down! Take up to 2 years to pay. 


TYPICAL VALUES IN 
RADIO SHACK CATALOGS 


-—___ a 0208 Oh 0 Bey ae EXCLUSIVE > 
seat! 2-WAY SPEAKER TUBE CHECKER @ ° 
SYSTEM KIT 

$54.95 $15.95 fee TR, 
Hi Lowest price & + M 

j anywhere! = 

Yes, Radio Shack is on the move with more selec- 
tions in electronics for amateurs, pros, or just music 
lovers—more money-saving values for every need. 


$100.00 quality 
Every item extra easy to buy now with No Money 
Down credit terms—your satisfaction guaranteed. 


RADIO SHACK corp. 


730 Commonwealth Ave., Boston, Mass. 
ome LEU Se OF 1 oe ee oe ee 0) ee se Te) 

















§ RADIO SHACK Corp. Dept. 61H4A. § 
i 730 Commonwealth Ave., Boston 17, Mass. 1 
Gentlemen: 

i Please send me Radio Shack’s famous electronics cata- § 
} logs for the next 12 months, all FREE and POSTPAID. i 
i Name 1 
fl Address e 
f City & Zone State y 
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CES 
MOTORS- AUTOMOBILES -TV TUBES 
As an electrical trouble shooter the Model 161 

© Will test Toasters, Irons, Broilers, Heating Pads, Clocks, Fans, 


Vacuum Cleaners, Refrigerators, Lamps, Fluorescents, Switches, 
Thermostats, etc. 






ments a burned out tubes. 

@ Measures A.C. and D.C. Volt- 
ages, (both 110 Volt and 220 
Volt lines). 

e Will measure current consump- 
tion (amperes) while the appli- 
ance under test is in operation. 

© Incorporates a sensitive direct- 
reading resistance range which 
will measure all resistances 
commonly used in electrical 
appliances, motors, etc. 


As an hema Tester the Model 161 will test: 

© Both 6 Volt and 12 Volt Storage B * 

@ Starters ¢ Distributors e Ignition Coils Regulators « Relays 
© Circuit Breakers « Cigarette Lighters ¢ Stop Lights « Con- 
densers © Directional Signal Systems e« All Lamps and Bulbs 
© Fuses © Heating Systems e Horns « Also will locate poor 
— breaks in wiring, poor connections, ~4 $ 50 

Medel 161 comes co.nplete including 56-poge book .. 2 


SEND NO MONEY WITH ORDER— 
PAY POSTMAN NOTHING ON DELIVERY 


Try it for 10 days before you [ACCURATE INSTRUMENT CO., INC. 

. HF complete! Dept, D-140 911 Foile St., New York 59. N.Y. 
Please rush Model 161. § will pay on terms specified. 
Otherwise | will return tester. 














per month until the total price 
































of $22.50 (plus small P.P.and | Nome. 

budget charge) is paid. if 

not completely satisfied, re- | Address. 

turn to ws, no City. Zone. State. 

necessary. All prices net, F.0.8., N.Y.C. 
Career in 
ELECTRONICS? 
Train at home with RCA Institutes, ® 


one of America’s leading Electronic 
Schools. Lab work with first lesson. ; 

No installment payments required. wa 4x 
(Licensed by N.Y. State Education 359 w ath st. WN.Y.14,N.Y 


Dept.) Send for free 64-page book. : 


RCA Institutes, Inc. 
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A LOW-INVESTMENT, HIGH-INCOME OPPORTUNITY 


Turning dirty drabness into clean, gleaming new- 
ness is the purpose of Colorcrete. When stucco, 
concrete, or other masonry becomes shabby and 
time-worn — whether it’s a home or almost any 
kind of commercial or public building 
—there’s a job awaiting the local Color- 
cretor. In the briefest of time, old sur- 
faces are transformed into walls of 
colorful beauty that outlasts the years 
— at small cost to the owner and good 
profit to the Colorcretor. Write for the 
Colorcrete Opportunity Book. 


COLORCRETE INDUSTRIES, 
572 Ottawa Avenue, Holland, Mich. 
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New Table Top Invention Puts You In... 


PROFITABLE RUBBER 


STAMP BUSINESS 


Home Operators now make 
$9.20 AN HOUR in —— 


a few big companies 
Special rubber stamps bring high 
prices—cost only pennies to make 
on new, low-cost table top machine. 
Take 27 cents worth of material, 
make perfect stamps, the kind businesses 
and offices now buy by the dozen at $1.80 each. Make * to 
$9.20 an hour. Start in spare time in your own home. 

machine on kitchen table using ordinary electrical! outlet. 
Make any kind of stamp. We’ll send you free information 
without obligation about this established, highly profitable 
business. We'll even help finance your start. For free 
information send name and address today on a postcard to: 


Rubber Stamp Div., 1512 Jarvis Ave. Dept. R-3-), Chicago 26 












DON’T PAY snes 





GREAT BOOTS! 


Get them at no cost as a reward — plus the 


4 chance to develop on extra income. Show 

| Boot - friends ‘‘all-day comfort” boots and shoes 
Soft, in spare time. No experience, no invest- 
Light, ment. Samples supplied. Write for FREE 
Double Outfit. Charles Chester Shoe Mfg. Co., 


Air Cushioned 





| 








Dept. H-6119 Brockton, Mass. 








FREE S( HUNTING KNIFE 


2 ZA _ZZA> 
4-INCH BLADE 


We give you peatient, hunting and fishing knife you've ever had! 
Has 4-INCH LONG ghiy tempered steel bliade—VERY 5S 
Attractive handle We Siena knife FREE to acquaint you with our 
below-wholesale bargains. Please send 25¢ for handling. NO 
LIMIT—but send 25¢ handling “tor each knife. Order TODAY! 














HUNTING KNIFE, Dept. K-590, Box 881, ‘St.Louis Mo. 

















as TAX EXPERT 


Our students earn as much as $3,000 in 
3 short months preparing income tax re- 
turns in spare time. Also operate lucrative 
year-round Business Tax Service. Digni- 
fied home-office business. Experience un- 
necessary. We train you; help you start. State approved 
home training program. Write today for free prospectus. 
UNION INSTITUTE Lakewood B-10, New Jersey 




















EXCLUSIVE OUBLE-BEARING 
HEAVY DUTY PUMPS 
IRRIGATE © DRAIN @ CIRC i far aneto 80 


Use 4 HP motor ‘| la — 
1, oo Gru 60’ high 000 G ° 
- Stainless’ shaft. TYPES pee oil- less $10 
a. gs Won’t rust 
TYP xB—Ball ° 
Best for f drive 





send 
MON "Dior des GUARANTEE 
Centrifugal and Gear Pumps in All Sizes 


LABAWCO PUMPS, Belle Mead 4, N. J. 


LEARN CRIMINAL 
INVESTIGATION 2t home 


Prepare for an exciting job, good pay, security! 
teach you at home in spare time. Learn Fier Pret 

, Firearms Identification, Criminal Investigation, 
Pal ice Photography. Low cost; easy terms. Over ™ 
Bureaus of Identification employ our graduates. 
Write for famous ‘‘Blue Book of Crime”’—free! Sta’ ¥ 
age, please. (A po — — foe 

Institute of e cle 

1920 SUNNYSIDE AVENUE - DEPT. 136Cc PP CHICAGO 40, ILLINOIS 
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The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks, YOU LEARN BY DOING 
under actual meat market conditions in big modern 
school at Toledo. 


For beginners or men with experience. Get a profit- 
able store of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help, Thou- 
sands of successful graduates. 


Buying, cutting, percentage, pricing, advertising, 
selling, etc. A complete retail meat education. 
National School established 38 years. Get National 
training NOW. Pay your tuition in easy monthly 
payments after you graduate. Send coupon for FREE 
40 40 page school | catalog — TODAY. G.I. approved. 





LEARN MEAT CUTTIN 


g 1 
| National School of Meat Cutting, Inc., Dept. 51-V, Toledo 4, Ohio | 


AT NATIONAL 


Pay After Graduation 

















| Send me your FREE school catalog on National Training at | 
| Toledo in Meat Cutting, Meat Merchandising and Self Serv- 











ice Meats. No obligation. No salesman will call. | 

| | 
| Name. Age. | 
| 

| Address | 
| | 
| City State | 
| Approved for Veterans | 
nc ce ee ee ee ee ee ee ee ee ee a 








A BODY LIKE MINE 
IN SHORT TIME with famous 


DAN LURIE BARBELLS! 





SEND FOR FREE GIANT CATALOG 
Factory Cast Semi- 48 
Prices Iron Steel 
& 50 1b. Set. .$9.48. .$ i. 48 
; 180 ib; Set. .23:48:. 27:48 Plus Free 
a3 ..18elb. $10 Course 
mes sc y MONEY BACK GUARANTEED — Send 
50% in check or money order oi wo: B. Plant Brock 
New York. Balance C.O. 


DAN LURIE BARBELL CO. T661. $8 Utica Ave., Dept. 71 71H, “Brooklyn 34, N.Y. 


NEW $$$-MAKING MACHINE INVENTED! 


Manufactures 15,000 Big-Demand Items on your Kitchen Table 


Profits up to 500%! Easy, fun—works like magic! Materials cost 








pennies—in 30 seconds you have items to sell for dollars! 

Plates in chrome, silver, copper, bronze. Molds thousands of plastic 
products—-ashtrays, toys, etc. Eneases, packages—skin or bubble— 
laminates too!! Preserves pictures, I. D. Cards, baby shoes, etc. Lets 
you sell way below market prices, still make huge profits! We furnish 
everything for wholesale, retail, mail order business at home. Write 


for FREE Plasti-Form Booklet, Table-Top Manufacturing Ideas and 
Home Mail Order Plan. 


PLASTI-FORM CO. 
THE Law 


LF FREE BOOK [Hi 
WAN 


rite pater for a FREE copy of illustrated law book, “THE LAW- 
TRAINE D MAN,” which shows how you can learn quickly at home 
the basic principles of all law topics through the famous Blackstone 
Course. All necessary books and lessons provided. Moderate cost: 
convenient monthly terms, Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave. 
Founded 1890 Dept. 120C, Chicago 1, Illinois 


DEPT. G-8, 15125 SO. BROADWAY 
GARDENA, CALIF. 














Another NEW Taft Kit! 
HYDROFOIL 
BOAT KIT 


““Fly"’ on water with less 
power—save on fuel! 
)) COMPLETE 
FREIGHT Paw® 1 3135. 




















Dept. PS-861, 636 39th Ave. N. E., Mpls. Minn. © 















MLA EE 
HELP WANTED-SPARE TIME 


SENSATIONAL NEW - LONGER- BURNING 
LIGHT BULB. Amazing Free Replacement 
Guarantee—never again buy light bulbs. No 
competition. Multi-million dollar market 
yours alone. Make small fortune even spare 
time. Incredibly quick sales. Free sales kit. 
MERLITE (Bulb Div.), 114 E. 32nd, Dept. 
C-16H New York 16, N.Y. 
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FLY YOUR OWN HELICOPTER 


The Commuter Jr. is a genuine helicopter — not a 
toy — that can be assembled in your home work- 
shop. It is a practical, inexpensive and soundly en- 
gineered aircraft. All component parts and complete 
assembly drawings are now available! 


Send $2.00 for photo illustrated brochure, specifi- 
cations and parts price list. Send an additional 
$2.00 for our book “Basic Helicopter Aerodynam- : 
ics” which will give you a basic understanding of ‘ 
the aerodynamic and physical principles in the 
building and flying of the Commuter Jr. 


HELICOPTER RESEARCH CO. 
Box 121 S @ La Mirada, California 
























AMERICAN INDUSTRY NEEDS 
TRAINED ENGINEERS NOW 


BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 


SAVE 2 YEARS’ TIME 


B.S. Degree Courses: 
O Electronic O Mechanical 


Engineering Engineering 
0 Electrical ivil 
Engineering Engineering 











O Architecture 
Diploma Courses: 
Radio-Television (|) Architectural 

afting 
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Laboratory , — ey Technician o Structural 


ENROLL NOW 
FOR NEW TERM 


APPROVED FOR VETERANS 
Heald College Ranks FIRST 
wert of the Mississippi in 


Send for FREE Information 
s Who in America’ 
HEALD Engineering College 
Van Ness at Post, Dept. PS-86! San Francisco, California 
NAME 
STREET 
city 



























DETROIT 


REPORT 


By Devon Francis 


What’s for 1962? 
ie already listed—in June and 





July—the coming “senior” com- 
pacts, Buick’s radical V-6, and the re- 
vival of wire wheels. Now, with the bulk 
of the new-model car announcements 


Fuel injection? This is a hush-hush 
item. A strong report says that one— 
just one—1962 car will introduce an op- 
tional fuel-injection engine. This will 
make two—Chevy’s Corvette sports car, 


Poor man’s power seat. One auto- 
mobile manufacturer has ordered 10,000 
low-priced, manually operated seat ad- 
justers for 1962. This do-it-yourself unit 


Aluminum bumpers. On a field-test 
basis, Pontiac will equip 5,000 of its cars 
with aluminum bumpers for ’62. Insiders 
report that aluminum suppliers have 
agreed to provide the bumpers cheaply 
in exchange for the right to advertise 


The ever-level car. How many times 
have you had to cope with headlights 
that stabbed the sky when you had the 
back end of the family car loaded down? 

Well, the fellows who keep bird-dogging 
automatic levelizers—regardless of load— 


Weight costs gas. An auto-industry 
study has measured the effect on fuel 
consumption of the number of passengers 
in a car. A 2,550-pound Comet got gas 
mileage of 22.7 miles per gallon with. one 
. passenger, 22.2 with two passengers, 21.7 
with three passengers, 21.2 with four 


And what’s new for 19637 Look 
for alternators on the 1963 cars of Ford 
Motor Co. and General Motors. Despite 
reports that Ford’s acquisition of the two 
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scheduled for late next month—two weeks 
earlier than usual—we’ve had seismo- 
graphs recording rumblings of further 
changes. 

Chrysler Corp. will have at least one 
added line of cars in the 115-inch wheel- 
base class to compete with Ford’s “X” 
and “Y” cars and Chevrolet’s H-35. 

Again Chrysler: The corporation will 
stretch the time between lubrications on 
all its cars, even as Ford Motor did for 
1961. Cadillac, it will be remembered, 
wholly eliminated the need for periodic 
lubing on its 1961 cars. 


of course, already offers optional fuel in- 
jection. 

Three years ago fuel injection flopped 
badly. It was too costly, demand lagged, 
and performance was disappointing. 


will permit the driver to tilt the front 
seat forward or backward hydraulically, 
by pumping a handle. Naturally. the seat 
will slide backward and forward, too. 


the news that they actually are being 
used on production cars. 

Creditable reports say the bumpers 
will be used on air-conditioned Pontiacs, 
where the 25-30-pound weight saving 
would be most beneficial. 


are at it again. Now they are experiment- 
ing with torsion bars. A sensing device 
trips an electric motor that twists the base 
of the torsion bar according to load, mak- 
ing it stiffer or softer. It’s like Packard’s 
rig in the mid-Fifties. 


passengers, 20.7 with five passengers, and 
20.2 with six passengers. This was typi- 
cal city-suburban usage. 

A product planner can increase mile- 
age of a 2,500-pound car in city-suburban 
driving by a tenth of a mile per gallon 
for each 25 pounds of weight he removes. 


Electric Autolite plants was the impor- 
tant factor in this decision, both Ford 
and GM have had their own alternators 
developed for some time. 
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WHETHER YOU DRIVE A FALCON OR A FERRARI here are three facts about Autolite Spark Plugs 
you may find interesting. 1. Autolite Spark Plugs are heat sealed to prevent compression leakage. Heat sealing is 
the standard method of construction for all racing spark plugs, aircraft spark plugs, and the spark plugs sold to the 
afmed forces for severe service. Autolite offers you this extra performance in every spark plug it makes whether 
for the military, racing, or for your own personal car. 2. Autolite has developed a new spark plug design to fight 
| low-speed plug fouling. It is called Power Tip. It has longer electrodes or firing tips that reach deeper into the 
| engine’s combustion chamber. They harness the heat of exploding gasoline to burn off carbon deposits while you 
drive. If you’ve had trouble with plug fouling, try Autolite. 3. There is an Autolite Spark Plug made to fit almost any- 


thing with wheels. Our specification chart includes more than 200 makes of AUTO LITE 
tars. Most types are available just by asking for them at any gas station. + : 
4l 
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Rooster tails lifted high, three unlimiteds jockey for best position as they blast into the 


Like driving a race car at full throttle over railroad ties— 
that’s unlimited speedboat racing... 


' GOLD CUP is trophy for 
*%, most important event of 
Unlimited Class season. 





N A sheet of blue water where 
Indians once canoed, the world’s 
hairiest speedboat race will take 


place late this month. The Gold Cup 
race, to be run on Nevada’s Pyramid 





eet 
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The Craziest 
Sport in the 
World By Hank Wieand Bowman 


Lake, will attract the largest and mean- 
est hydroplanes in the world. 

They’ll fight for supremacy over a 90- 
mile distance, divided into three 10-lap 
heats. Their pilots, highly skilled and 
nervous, will be well aware that they are 
driving some of the most unstable and 
dangerous machines man has ever built. 

These water monsters, the rules say, 


= HAWAII KAI, holder of 
© the world’s unlimited 
flying kilometer mark 
BS of 195.329 m.p.h., is 
= shown here leading 
m= class heat. Gold Cup 
=a events consist of three 
separate 30-mile heats. 
me Kai's record speed run 
= was made on _ Lake 
Washington, Seattle. 





fir: 





‘0 the 





speeds approach 200 
m.p.h, Faster than In- 
dianapolis cars, these 
boats have no_ brakes 
and far less steering 


attracted as many as 
half a million spectators. 


first turn. The balance of the field has been obscured by the heavy, blinding spray. 


may have hulls 25 to 40 feet long, weigh- 
ing a minimum of 3,500 pounds. They 
may be equipped with any inboard motor 
or motors, supercharged or not super- 
charged. But propulsion must be accom- 
plished in or against water by a propeller. 

Allisons and Rolls-Royce Merlins or 
Griffins are currently used. These are 
liquid-cooled, V-12 power plants orig- 
inally designed for fighter planes. Today 
they may be bought at surplus for a frac- 
tion of their $40,000 to $50,000 cost. The 
Allisons are rated at 1,710 hp.; the Rolls 
at 2,360 hp. These figures are minimum, 
for down a straightaway either can wind 
up to 2,500 horsepower. 

The Rolls power plant, complete with 
gearbox, weighs 200 pounds more than 
the 1,650-pound Allison. Rolls are often 
favored, however, because of their two- 
stage, two-speed superchargers as op- 
posed to Allison’s single-stage one-speed 
blowers. This, coupled with a water-cool- 


UNLIMITEDS often soar 
free of the water as 


control. A single Un- 
limited Class race has 





ing jacket on the Rolls blower, gives a 
cooler, denser fuel charge. To offset these 
advantages, the Allisons have greater 
low-speed torque and faster acceleration 
out of the corners. 

Either power plant is awe-inspiring 
machinery. They can give even veteran 
Gold Cup drivers pre-race stomach knots 
and instill respect dusted with fear. 

The brute power in these boats may 
explain why they have attracted more 
spectators than the Kentucky Derby and 
the Indianapolis “500” combined. Un- 
limited Class boats have been clocked on 
straightaways at speeds around 200 
m.p.h. The record for a two-way run over 
a measured kilometer is 195.329 m.p.h. 

Men have died racing them. Orth 
Mathiot and his mechanic, Tommy Whit- 
aker, were killed in the 1951 Gold Cup 
race when their hull, Quick Silver, flipped. 
Many drivers have been seriously in- 
jured. The late Lou Fageol, three-time 
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BREATHTAKING ACTION is provided by two boats 
sliding through a corner. Sometimes as many 


winner of the Gold Cup, had his mount, 
Slo-Mo-Shun V, become airborne during 
a qualifying trial in 1954. The Slo shook 
free of the water, soared 60 feet in air, 
and performed a back flip. 

Bill Muncey, last year’s National Un- 
limited Champion, is campaigning his 
third Miss Thriftway. The first boat dis- 
integrated in a shower of splinters. Bill 
was romping down the straightaway at 
an estimated 150 m.p.h. when a sponson 
split. Hydraulic pressure blew the boat 
apcrt. Two years later he earned the 
dubious distinction of being the only man 
to sink a Coast Guard boat since the 
Spanish-American War. During the Gold 
Cup at Seattle, Wash., in 1958, the sec- 
ond Miss Thriftway lost her rudder at 
130 m.p.h. and knifed into a steel picket 
craft, sending both boats to the bottom. 

Bill Stead, 1959 Gold Cup winner, was 
forced to bail out of Maverick, which 
caught fire during a test run. In a replace- 
ment Maverick he flipped at 130 m.p.h. 
in a turn. Colonel Russ Schleeh leaped 
from a blazing unlimited hydro, suffering 
severe leg burns and a back injury. Mira 
Slovak flipped in the same race and was 
pulled from the water nearer dead than 


COAST GUARD COPTER rescues badly burned 
driver Don Wilson. Broken fuel line sprayed 
blazing fuel into cockpit. Wilson was tempo- 
rarily trapped by snagged life-jacket strap. 















as six boats approach the first corner abreast; 
stragglers must eat the leaders’ spray. 


alive. Oddly, none of these men, even 
veteran Bill Cantrell, who has had more 
stitches than a baseball, have quit the 
sport. All of them say they are often 
afraid of their power-packed hydros. 

Bill Muncey admitted to me that dur- 
ing his record-breaking run through a 
measured mile he was literally terrified. 
He screamed when his boat momentarily 
topped 210 m.p.h.—but he didn’t let up 
on the throttle. 

The men who race these boats don’t 
do it for financial gain; they could make 
more money peddling newspapers. Not a 
driver I know has a real answer to why 
he races speedboats. 

Squeezing into the boat. Here’s what 
its like to drive an unlimited. The 
driver’s first move is to squirm into a 
life vest fitted with a buoyant collar de- 
signed to float him head up. A webbed 
harness that fastens between his legs is 
supposed to prevent the jacket from be- 
ing torn from his body. Water, at speeds 
in excess of 80 m.p.h. is as hard as mac- 
adam. Even wave ripples tear at a race 
driver’s body and clothing like ridges on 
a gigantic wood rasp. 

The driver next dons a helmet that, 
unlike aircraft and auto crash helmets, 
has been designed to withstand the guil- 
lotine impact of razor-sharp propellers 
winding as high as 12,000 r.p.m. 

The auto-race driver wears a safety 
belt to keep him from being thrown from 
the car. The speedboat pilot prays that 
in a crash he will be thrown free. Other- 
wise he might be pinned under a cap- 
sized boat and drown before rescue. 

The driver’s seat in an unlimited is 
shaped differently from that in a racing 
car. The sides of the cockpit are con- 
toured. The driver wedges himself into a 
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seat that is narrower at his rib cage than 
at his buttocks. A triangle of support in 
back helps keep him from being cata- 
pulted when the boat bucks like a bronco 
with a burr under its saddle. He presses 
his back against the rear of the seat, his 
hands grip the steering wheel with arms 
stiffened, and his left foot braces on the 
floor; his right toes the throttle. 

There’s no neutral. When the engine 
grabs, the boat is in motion. The first few 
times a driver hits the starter the engine 
will cough, splutter, and die. A carbu- 
retor fire at this stage is commonplace, 
but a driver learns not to panic. He tries 
the starter again, and as soon as the big 
engine thunders into action, suction of 
air through the carburetors gulps the 
flames like a carnival fire swallower. 

At low speed the boat wallows like a 
tug. As the accelerator is further de- 
pressed, the engine belches heat and 
flames, the bow lifts in the air, and the 
stern mushes. Visibility is temporarily 
cut off by the 12-foot foredeck that looms 
in front like a billboard. Gradually two 
tons struggle onto the surface of the 
water. Unlimiteds come onto plane at 
about 60 m.p.h. and hold their plane at 
about 45 or 50. 

The forward section of an unlimited 
hull is far broader (by about 3:1) than 
the ‘stern. In its three-point suspension, 
there are two planing surfaces forward, 
separated by an air tunnel, and one aft. 
At high speed an unlimited moves with 
a slight dancing motion, waltzing from 
one foreplane to the other, supported by 
about 214 square feet of planing surface 
on the two forward sponsons. The air 
tunnel gathers air, lifting the single 
planing surface aft. 

At about 90 m.p.h. an unlimited rides 
on 1144 square feet of surface aft. As 
speed increases, the stern continues a 
gradual lift until, under perfect water 
conditions and at speeds of 130 and 
higher, the tail section of the boat rides 
entirely free of the water. The stern is 
actually supported by one of its two 
spade-shaped propeller blades. 

Lots of action. As soon as the boat is 
on plane the driver begins his fight 
against propeller torque. Brute strength 
is needed; there is no power steering in 
speedboats. The driver pushes hard up- 
ward with his left hand and arm, drags 


[Continued on page 168] 
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MASSIVE HULLS, weighing more than 154 tons, 
are launched and lifted out of the water by 
cranes. Here Bill Boeing Jr.’s Wahoo is being 
lowered. Mira Slovak does the driving. 


COMPACT COCKPIT of a typical unlimited has 
lots of gauges and dials, not much else. Bucket- 
seat sides curve inward at the waist to keep 
the driver in place during bumpy ride. 
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ENGINE SWAP is made during time trials on 
Miss Thriftway, 1960 unlimited winner. The 
6,000-pound boat, powered by Rolls-Royce en- 
gine, set flying-mile record of 192.001 m.p.h. 
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PS PICTURE NEWS 


UP THE RIVER WITHOUT A PADDLE—Bremen 
crew takes part in an abandon-ship drill on New 
York’s Hudson. Boat’s top speed is six knots. 


TURNING FLYWHEEL to starboard with the foot starts boat 
moving forward. Each row of levers is connected to a 
separate “drive shaft.” Torque follows arrows along 
linkage, through gearbox, and to propeller. 


FLYWHEEL 


NOTA, 
LEVERS 
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PROPELLER 


SEESAWING CREWMEN, facing fore and aft on 
“rowing bench,” work one of the levers. Oars 
could be used if the propeller system failed. 


Oarless lifeboat 


Lifeboat crews aboard the Ger- 
man liner Bremen row without 
oars. Two banks of levers, six to 
a side, power a stern propeller 
through an ingenious linkage and 
gearbox. Two crewmen alter- 
nately push and pull each lever. 

The German-made Fleming 
lifeboat is 2734 feet long and 
1314 feet wide. It can hold 41 
crewmen and 105 passengers. 
North German Lloyd line has 
equipped the Bremen with 10 of 
them and four motor lifeboats. 
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Roll bars make 
Army trucks safer 
Heavy steel roll bars are now 
installed on the front bumper 
and behind the cab of canvas- 
roofed Army trucks at White 
Sands Missile Range, N. Mex. 
On a tryout on graded roads 
that wind the 100-mile length of 
the range, one of the safety- 
equipped trucks was pushed at 
high speed over an embankment. 
Neither the vehicle nor a belted- 
in dummy was damaged. 
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Gas Flame 
Lifts New 


Hot-Air * Balloon 


Twirl a knob, and up you go—in a modernized 
version of the earliest kind of flying craft 


By Alden P. Armagnac 


40-FOOT balloon shaped like a plump radish promises 

A sportsmen a new, inexpensive way to fly for fun. It 
will carry one man on a four-hour aerial jaunt. 

If you can boil an egg, you can pilot it. With a little round 

handle—its principal control—you regulate a burner like one 

CONTINUED 
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PILOT, flanked by propane-gas fuel tanks, sits 
in swing seat suspended below open bottom of 


on a kitchen range, scaled up in size. 

Turn up the bottled-gas flame, and up 
you go. Lower the flame, and down you 
come. It’s as simple as that. 

For this is a hot-air balloon, 1961 
style. Its principle goes back to the “fire 
balloons” that bore aloft the first aero- 
nauts nearly 200 years ago—but modern 
refinements make it the last word in 
ballooning. 

So far, two of the craft have been built 
and successfully tested in trial flights 
over Nebraska and South Dakota. They’re 
for the Navy—which is interested in them 
for training its high-altitude balloon 

pilots. 

Now their maker, Raven Industries, 
Inc., of Sioux Falls, S. D., is eyeing their 
possibilities for sport. This leisurely and 
pleasant way to sail through the air on 
a Sunday afternoon, Raven believes, 
might appeal to private flyers and others 
with a taste for adventurous pastimes. 
If further trials confirm that the balloon 
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new balloon. Controllable burner, just above 
his head, heats air in bag during flight. 


is safe enough, and the company finds 
a sufficient market awaiting the craft, it 
may soon make its public debut. 

The new hot-air balloon, which Raven 
calls the Vulcoon (from Vulcan, mythical 
god of fire, plus balloon), has a lami- 
nated skin of fabric and plastic. The ny- 
lon fabric provides strength; a film of 
mylar plastic slows leakage of hot air 
through the otherwise porous nylon. 

When this 30,000-cubic-foot envelope 
is filled with hot air at 130 degrees above 
the outdoor temperature, it will lift a 
gross load of 450 pounds. 

Cooking with gas. The balloon’s bot- 
tled-gas burner, mounted within its open 
bottom, heats the air in the bag con- 
tinuously during a flight. Two propane- 
gas tanks supply its fuel. A fireproof 
skirt of glass cloth (or, alternately, of 
asbestos) forms the lower part of the 
balloon envelope surrounding the burner. 

You sit in a swing seat with a back- 
rest, suspended below the balloon, with 














GAS BALLOON 






SAND BALLAST goes 
overboard to lighten 
balloon for ascent. 


VALVING-OFF GAS 
reduces buoyancy of 
balloon for descent. 


your feet on a trapeze bar. Your control 
knob, for ascent and descent, turns the 
burner flame up or down by regulating 
a needle valve in the fuel line. 

Another control you have at hand is 
a “quick-override” button. Pressing it 
bypasses the needle valve, and kicks the 
fuel supply wide open. The burner flares 
up and provides a speedy boost—to lift 
the balloon over an obstacle you’re near- 
ing, or to check an over-rapid approach 
to earth. 

Easily carried to a launching site, the 
Vulcoon can be readied for flight in 35 
minutes, including the time to unpack 
it and lay it out for inflation. First you 
fill it with air a little warmer than the 
' atmosphere, using a small portable blower 

and a burner like the balloon’s own. 
When the balloon has filled out and 
lifted itself, you swing its own burner 
into place and light it. A small ground 
crew, of only two or three, suffices for a 
. launching. 
} To end a flight, you turn down the 
burner so that the Vulcoon slowly set- 
tles toward the ground. At about 80- 
foot altitude, you shut off the burner 
; completely—a safeguard against fire in 
} the event of spilling or rupturing a fuel 
I container in landing. Just at touching 
down, you flick a switch that opens a 
deflation port in the top of the balloon 
by firing an electric squib. (A safety 
cover prevents touching this switch ac- 
cidentally, in flight.) The hot air rushes 
out and the envelope collapses, to be 
repacked and taken home. 

Advantage: economy. Because its skin 

is rugged enough to withstand dozens of 
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How to control a balloon’s ups and downs: old and new ways 











































NEW HOT-AIR BALLOON 


TURNING BURNER UP 
increases lift of 
balloon, to go up. 


LOWERING FLAME 
decreases lift, to 
bring balloon down. 


handlings without damage, a major fea- 
ture of the Vulcoon is that you can fly 
it over and over again. It needs no ex- 
pensive gas for inflation—the air is free. 
And its fuel costs only a dollar an hour. 

So a Vulcoon is attractively inexpen- 
sive to operate during the pilot-qualifi- 
cation tests that the Federal Aviation 
Agency requires for a free-balloon pilot’s 
license. And its economy should likewise 
appeal, Raven suggests, to those inter- 
ested in ballooning for sport. 

Most novel of its advantages, however, 
is its ease of control—since you can vary 
its buoyancy so flexibly and precisely 
by regulating its burner. Why this is 
important is easy to see: 

The whole art of piloting a free bal- 

CONTINUED 


ON LANDING, pilot fires electric squib that 
opens deflation port in top of balloon as 
shown. Hot air rushes out and bag collapses. 
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FOR CARGO CARRYING, scaled-up military ver- 
sion of new hot-air balloon is being considered 
by Navy. A 3,000,000-cubic-foot balloon, towed 
by helicopter, could lift 15 to 20 tons. 


loon consists of maneuvering it to the 
right level, where a favorable wind will 
take you the way you want to go. So the 
principal problem of ballooning is how 
to alter the craft’s buoyancy in order to 
ascend and descend at will. 

A gas balloon, the rival of the hot-air 
kind, has to make do with a compara- 
tively crude solution. Inflated with a 
lighter-than-air gas—originally hydrogen, 
but nowadays safer, fireproof helium—it 
starts a flight with its maximum buoy- 
ancy. Thereafter its lift can only diminish 
as its gas slowly leaks away. 

Ups and downs. To check its settling 
and go up again, the pilot of a gas bal- 
loon must toss overboard sandbags or 
loose sand. To reduce his altitude, he 
must sacrifice irreplaceable buoyancy by 
releasing some of the lifting gas—and 
then, to end the descent, jettison more 
sand ballast. His supply of ballast sets 
the limit for the duration of his flight. 

With a hot-air balloon, there’s no 
dropping of ballast or valving-off of pre- 


59 POPULAR SCIENCE AUGUST 1961 


cious gas. In theory, its ability to manu- 
facture its lift in flight should be a 
decisive advantage. But the early hot- 
air balloon, whose primitive burner was 
a brazier fed with bundles of chopped 
straw, was far from a practical embodi- 
ment of this alluring theory. Not sur- 
prisingly, the gas balloon outmoded it— 
and the U. S. Navy, an old hand at bal- 
looning to train its blimp pilots, has been 
using helium balloons. The hot-air bal- 
loon’s comeback has awaited the modern 
developments combined in Raven’s Vul- 
coon: liquid fuel, and a burner with dial- 
like control, as well as a lightweight and 
strong synthetic skin. 

Modernizing the hot-air balloon repre- 
sents more than six years’ work by Paul 
E. Yost, who began exploring the idea 
while at General Mills, Minneapolis, 
under an Office of Naval Research con- 
tract. Later, at Raven, he became man- 
ager of a project to develop the Vulcoon 
for ONR. He test-piloted the first two 
Vulcoons. 

In the first trial flights, Yost has 
ridden the Vulcoon to 9,000-foot altitude, 
climbed as fast as 1,000 feet a minute, 
and, by cutting back on the fuel setting, 
descended for a landing at less than 500 
feet a minute. By turning up the burner 
while the balloon was falling nearly 900 
feet a minute (10 m.p.h.), he was able 
to stop it within 300 feet. 

Bigger ones to come? Possibly the 
first of a whole new family of hot-air bal- 
loons, the Vulcoon may get a big brother. 
Currently the Navy is considering mili- 
tary applications of a scaled-up version, 
of the same shape, materials, and general 
design, for “construction, transport, and 
supply operations.” 

A 3,000,000-cubic-foot hot-air balloon, 
for example, could lift and support in 
mid-air a load totaling 15 to 20 tons. 
Then a helicopter could tow the balloon 
and its cargo to a distant destination. 

For use as a heavy-cargo lifter in this 
fashion, the hot-air balloon could be un- 
manned and operated by remote control. 
Cast loose with burner turned down, it 
would descend gently to earth to deliver 
its load. At touchdown, an impact switch 
would automatically cut off the burner 
and open the deflating port, grounding 
balloon and cargo. Like the smaller Vul- 
coon, this giant version could be used 
repeatedly. | 
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SIMPLE CONSTRUCTION 
of first version of rotat- 
ing-cylinder engine is 
laid bare in disassem- ~ 
bly. From left: spark F 
plugs with wiper-con- 

tact tops; cylinder head; e 
two halves of block, 

each with six curved 
cylinders. At lower right 

—laid out in a row— 

are the three segments 

that make up one sau- 
sage-Shaped piston. 


Rotary Engine Fires 
Like a Six-Shooter 


Both pistons and cylinders spin iF LOOKED like a lump of metal im- 
: : : paled on a spit. An elderly man in a 
pres SETS ety ogee beret and white coat wrapped the 
plant for autos and lightplanes starting cord around one end and gave 

it a jerk. Exhaust crackle filled the tin 
By David Scott shed. Engineers from Ford, Rolls-Royce, 
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STRAIGHT 
BEARINGS 
FOR BLOCK 


OUTPUT SHAFT 


“PANCAKE” WIPING 
CONTACT ON 


ANGLED BEARING ip—~ oe SPARK PLUG 
FOR SPIDER 
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wE 027 EXHAUST 
HOW IT WORKS: These drawings follow an op- 
posite pair of pistons through half of one com- 
plete revolution of the engine. Diametrically 


RECIPROCATING |. ef- 
fect is achieved by 
spinning parts at an 
. angle. There is no 
“ true back-and-forth 
motion, yet parts 
shift back and forth 
relative to each 
other. Swash - plate 
engine uses same 
idea, but only to re- 
place crankshaft. 








Bristol-Siddeley—the cream of Britain’s 
auto-aviation society—sat up for a better 
look. 

This was the rotating-cylinder engine 
invented by spry, sharp, 64-year-old 
Cecil Hughes, and unveiled at a private 
demonstration near Southampton. Both 
its pistons and its cylinders spin in cir- 
cles. Nothing reciprocates—but the pis- 
tons seem to. 

Have your cake and eat it, too. Be- 
cause the pistons, in effect, move back 
and forth within the cylinders, you side- 
step all the problems of sealing and tim- 
ing that afflict most rotary engines. But 
because there is no genuine back-and- 
forth motion, you eliminate vibration and 
wear as neatly as any rotary does. 
Hughes’ engine combines the_ thermo- 
dynamic efficiency of the present internal- 
combustion engine with the vibration- 
free, high-speed advantages of the 
turbine. 

Some experts consider this radical 
power plant a natural for cars and heli- 
copters. It has 12 cylinders that deliver 
12 power impulses per revolution. 
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The action is pure two-stroke, like any outboard motor—yq 


COMPRESSION BEGINS 














POWER STROKE BEGINS 


2 


opposite plugs fire at the same time (1) to 
balance forces. At the other end of the cylinders, 
fresh fuel enters while spent gases exhaust. Ex. 


Smoothness and low-speed torque equal 
those of a 12-cylinder four-cycle engine. 

The halved block. The cylinders are 
bored into a drumlike block. But the 
block is sliced into two drums, making 
two opposed sets of six cylinders. Think 
of the revolving magazine of a six-shooter 
sawed across the middle and the halves 
pulled apart, and you have it—except 
that these holes are curved. 

Fitting each opposed pair of cylinders 
is a double-ended piston, sausage-shaped 
and segmented. There are no piston rods 
or crankshaft. The center segment of 
each piston is connected through a ball 
joint to the end of the spoke of a spider 
—the hookup is similar to the Dipsy- 
Doodle at an amusement park. 

The spider creates the effect of recip- 
rocating action without really recip- 
rocating anything. Both it and _ the 
cylinder block rotate freely around the 
same stationary shaft. But the spider is 
mounted at an angle (15 degrees), while 
the block is set square. As they spin to- 
gether, the ends of the spider (and the 
pistons there) move relative to the block. 
(The action resembles that of a swash- 
plate engine [PS, Mar. ’58].) That is, 
the pistons do slide in and out of the 
cylinder bores. But this back-and-forth 
motion is only relative to the block. The 
pistons never actually reverse their di- 
rection, so reciprocating motion and its 
drawbacks are totally eliminated. 

Harnessing the horses. If you’re won- 
dering how they get power out of this 
thing, there’s an output shaft fixed to 
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all the machinery spins like a turbine 


COMPRESSION 














PRESSURE ON PISTONS 
FORCES SPIDER AND 
BLOCK TO ROTATE 


ploding fuel (2 and 3) tries to push pistons 
along cylinders, but they can move in that di- 
rection only by spinning (out of plane of pa- 





one flat side of the drumlike block. In 
operation, each explosion pushes the pis- 
ton “forward”—along the cylinder axis. 
But the piston can move forward only 
by going “sideways’”—around the spider 
orbit. That pushes the cylinder block 
around. 

Hughes’ invention is a wild one in 
other ways. Naturally, the engine is its 
own flywheel, with that heavy block 
spinning constantly. 

But on top of that it is its own dis- 
tributor. The six spark plugs screwed 
into each side are topped with pancake- 
like terminals. Each plug fires when its 
pancake wipes across a stationary con- 
tact, one mounted on each side. These 
electrodes are diagonally opposite each 
other, so diametrically opposed cylinders 
fire simultaneously. This prevents un- 
balanced loads on bearings. 

Then there’s the supercharger. In an 
ordinary two-stroke engine, the under- 
sides of the pistons sweep fuel and ex- 
haust through the crankcase. This job 
is a two-stroke, but its pistons have no 
undersides, just two heads. The proto- 
type uses a Rootes blower to pump in 
fuel (16:1 gas-oil). 

Hughes, an experienced builder of rac- 
ing engines, claims that his design cuts 
friction losses by two-thirds. The ex- 
perimental engine, he says, is “rudi- 
mentary, built straight off the drawing 
board to prove the principle.” Yet it 
worked immediately. During the past 


year it has run more than 300 hours at 
speeds as high as 4,000 r.p.m. 





POWER STROKE 
COMPLETED. 
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4 PLUGS FIRE AT OTHER: Ags.” 
END OF CYLINDERS ne! 
per). So pistons and block rotate, shifting 
relative positions. Completion of cycle (4) 
brings ignition at other ends of cylinders. 


“This 43-cubic-inch engine is capable 
of 12,000 r.p.m.,” Hughes said, “and I 
could easily pare its weight to 45 pounds. 
Cylinder bore could be increased to 61- 
cubic-inch displacement in the same 101/4- 
inch sphere.” An engine of twice the bulk 
would have a displacement of 488 cu. in. 
—a real whopper. Hughes is also think- 
ing ahead to four-stroke versions, diesels, 
and dual units back-to-back on a com- 
mon shaft. 

The British auto scouts who witnessed 
the test run were obviously impressed. 
Remarked one of the Ford engineers: 
“I wish I’d thought of that.” | i | 


BERET-TOPPED INVENTOR, Cecil Hughes, fires up 
his strange engine for audience of industry 
experts. Hood removes exhaust fumes—Hughes 
didn’t bother with a manifold for prototype. 
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PLASTIC RESINS are drawn from 
barrel, to be thoroughly blended 
in a mechnical mixer. 


Buildings now come in barrels 


Two unusual plastic-foam buildings are 
being tried out this summer at Camp 
Century, the Army’s city under ice in 
Greenland [PS, Feb. ’60]. 

They were made from resins—polyester 
and polyurethane—shipped to the Green- 
land icecap in barrels. There they were 
mixed together and poured into molds, 
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Wipe : 
MIXTURE IS SPRAYED onto mold 
lined with fiber-glass. It foams 
to many times its volume. 


PANEL IS REMOVED from 
after 45 minutes. It is 3 by 
feet, weighs 22 pounds, 


where they expanded into three-by-te 
foot panels. One 55-galion barrel of ea¢ 
of the resins is sufficient to make a 
by-24-foot building 9 feet high. 

The material is light, strong, flexib 
waterproof, and self-insulating. It’s com 
paratively cheap, too: $1.50 per cubic} pane 
foot, or about $1 a pound. 
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BOAT IS BROUGHT TO DOCK and- maneuvered 
over cradle shown here lowered beneath surface. 


Hydraulic boat lift 


You can dock your boat out of the 
water quickly and easily with a new hy- 
draulic lift. It consists of a cradle well 
below the surface of the water and a hoist 
that can lift a boat six feet. The device 
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PUMPING A LEVER raises cradle and boat out of 
water. Safety lock holds them in position. 


can be mounted at the edge of a dock or 
a sea wall. Reimann & Georger, Buffalo, 
N.Y., makes it in three styles: a hand- 
operated model with a capacity of 1,200 
pounds for $295 (above), a pushbutton 
electric model for $420, and an electric 
one that handles 2,400 pounds for $595. 
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Panels are joined with fiber-glass tape or mechanical fasteners to form sturdy building. 
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Air is used to move air 


A vortex of air, created by curved blades on a 
paddle-wheel rotor, pulls the moving air stream 
past at a speed greater than that of the blades 
themselves in this new “tangential” fan. Result: 
a powerful, turbulence-free flow of air that is 
thrown 15 feet before convection (in the case of 
heated air) breaks it up; and a slow-running—and 
hence noiseless—motor. The rotor spins inside 
specially shaped baffles that control the angle at 
which air enters the fan. The fan shown here was 
made in England from a German invention. 


yA 
THERMOSTAT AND 
MULTIPOSITION SWITCH 
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ectric | Air flow circulates around room without drafts. Heart of fan is rotor spinning inside baffles. 
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LIGENCE 


READY TO GO: Special 
Forces “A” Detach- 
ment is shown here 
with all equipment, 
just as they’d drop be- 
hind enemy lines. Gear 
of executive officer is 
spread out to show 
contents. Each man 
carries rifle and pistol. 


U.S. Special Forces: 
The Faceless 


Army By Everett H. Ortner | 


Fort Bragg, N.C., an army of face- 
less and nameless men is in training. 
No photographer may take a full-face 
picture of any of them, and even profile 
shots are permitted only when the man’s 
face is in shadow. Their names may not 


[ THE swamps and forests around 


WEAPONS: Training guerrillas is primary Spe- 
cial Forces mission. Here a weapons expert in- 
structs guerrilla (simulated ),at submachine gun. 

















be connected with their duties. Where i 
they have been no one will say. Where | 


they will go can only be conjectured. 

They are the U.S. Army’s Special 
Forces—soldiers; experts in the dark-of- 
night techniques of guerrilla warfare; 
above all, teachers. 


FIRST AID: Guerrilla gives first aid to wounded 
comrade as medic stands by. Medic is trained 
for any emergency—even delivering a baby. 
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In small numbers, these stealthy spe- 
cialists have been around since 1952: the 
7th Special Forces Group at Fort Bragg, 
the 10th at Bad Tolz, Germany, the 1st 
in Okinawa. And some in places that 
cannot be mentioned. But now they are 
being augmented. President Kennedy 
has declared that the world’s communist 
nations will be met on their own ground 
—subversion with subversion, guerrillas 
with guerrillas. By the end of next year, 
the hundreds of Special Forces men will 
have increased to thousands. 

Defending the free world. Obviously, 
however, the United States cannot pro- 
tect every national border; nations must 
defend themselves. “In most areas of the 
world,” says President Kennedy, “the 
main burden of local defense against 
overt attack, subversion, and guerrilla 
warfare must rest on local forces.” 

How can the United States help? With 
military teachers—the best trained of any 
army in the world. 

Although Special Forces men can scrap 
like jungle cats, they will not. They are 
teach-and-run soldiers. They will never 
fire a shot at the enemy, never ambush 
a convoy, never send a bridge in frag- 
ments to the sky. Such matters are the 
subjects of their curriculum. The prac- 
tice will be left to their students. 

“A Special Forces man is too valuable 
to be risked,” says Col. William P. Yar- 
borough, commander of the Special War- 
fare Center at Fort Bragg and head of 
the Special Forces. “(He must stay alive, 
to keep on teaching.” 

To that end, Special Forces ruthlessly 
eliminates the “gung-ho”—over-reckless— 
warriors. “No heroes wanted,” it pro- 
claims. Says one officer: “We believe in 
death—but only for the enemy.” 


DEMOLITIONS: Guerrillas plant TNT under a 
railroad track, with demo man observing. Other 
guerrillas cover, to prevent: surprise. 
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MOUNTAINS ARE NO CHALLENGE: Every SF man 
is a trained climber. His gear includes 120 feet 
of rope, piton hammer, pitons, heavy gloves. 


What makes them special? How do 
you select men who will, against all 
American tradition, not aspire to the 
Medal of Honor? Special Forces has a 
touchstone: maturity. Out go the un- 
stable soldier, the disobedient soldier, 
the man who can’t be counted on to be 
where he is supposed to be. 

About 20 percent of the men now in 
training for Special Forces will never 
make it. Some will be rejected for lack of 
“maturity.” Others will prove too gung- 
ho; or unable to learn or to teach as a 
Special Forces man must. Or a man may 
have personal traits that would make 
him vulnerable to blackmail—dangerous 
in a security-tight organization. Or he 
may not be able to get an FBI secret 


COMMUNICATIONS: With a guerrilla cranking 

the generator, a radio man dah-dits his report. 

Twelve-man “A” Detachment has four radio sets. 
a «3 
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Secrecy— 

' symbolized by 
= . grilled doors 
Fi ' — is protective 
£ shield of 
Special Forces 




















BARRED ENTRANCE to 
S-2 (intelligence) office 
of 7th Special Forces 
Group uses a_ spring 
clothespin ( upper right ) 
to work alarm. Clothes- 
pin sets off a buzzer 
when door is opened. 


clearance—the result usually not of dis- 
loyalty but of some condition that makes 
it overly difficult or impossible for the 
FBI to certify his loyalty. 

The man who is accepted for training 
with Special Forces is, first of all, a 
volunteer. He is probably a bit older 
than the average soldier ... married.. . 
a trained paratrooper. He has probably 
been in the Army for some time—per- 
haps is a sergeant of the upper grades. 

In case he thinks he is already expert 
enough at the soldiering business, Spe- 
cial Forces will change his mind. 

Into the dark. He is already a trained 
parachutist, but that’s not enough. He 
learned to leap into the blue—now he'll 
learn to leap into the black. All Special 
Forces jumps are made at night. “It’s 
a cinch when we have enough time—say 
half an hour—to make several passes 
over the drop zone,” an officer said. “We 
can drop off a couple of men first and 
give them time to get to the ground be- 
fore the rest of us jump. They’ll watch 
for the gear as it comes down, and signal 
so the rest of us can rendezvous. But 
it’s another story when time is short. 
Then each man has to kick his gear out 
of the plane just before he jumps and 
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watch it to the ground. Tricky stuff at 
night.” 

Before he entered Special Forces, the 
average combat soldier had learned how 
to fire his basic weapon—a rifle or car- 
bine, usually. He had also learned the 
rudiments of two or three other weapons: 
machine gun, mortar, automatic rifle. 
That’s not enough for Special Forces, 
Here, if he’s a weapons specialist, he'll 
learn how to fire and maintain 14 differ. 
ent U.S. weapons and 27 foreign weap- 
ons. He’ll know how to shoot, and 
instruct on, just about any weapon his 
guerrilla pupils might lay their hands on. 
That includes bows and arrows. 

Throwing out the manual. The demo- 
litions man has some surprises in store, 
too. The Army taught him all the stand- 
ard ways to disassemble a bridge or 
warehouse explosively. That’s not enough 
now. Special Forces will teach him the 
unstandard ways. He’ll learn how to use 
explosives ranging in power from super- 
secret stuff that makes ordinary TNT 
look like cake mix, down to homey, do-it- 
yourself recipes involving pinches of 
this and that—generally available in- 
gredients that you might have in your 
own back yard. 

Simple first aid is not enough for a 
Special Forces medical specialist. He'll 
get 41 weeks of rigorous hospital train- 
ing. “Our medic is the closest thing in 
the Army to a real doctor,” says an 
officer. “He can remove an appendix, 
amputate a leg, or deliver a baby.” 

The operations and intelligence man 
will study subjects that would be com- 
pletely appropriate to the Command and 
General Staff School. A_ sampling: 
Psychological Warfare Intelligence; Pris- 
oner of War Interrogation; Military 
Aspects of Terrain; Sketching; Collecting 
and Processing of Information; Counter 
Guerrilla Training; Mountain Operations. 
He will become an expert on maps—not 
only on U.S. military maps but on any 
maps, anywhere. Special Forces stocks 
maps from the four ends of the earth. A 


DEMOLITIONS TAPE— 
really two tape reels 
joined together—gives 
readings in pounds of 
TNT instead of inches 
and feet. One tape is for 
timber, the other for 
concrete and steel. 
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INFRARED LAMP sends dark-of-night signal 

can be picked up only with special goggles. 
Hand key (foreground) is for code. Cord runs 
back to power pack: five flashlight batteries. 





good operations man knows the symbols 
for a second-grade road or a telegraph 
line or a church on almost any of them. 

The communications man will learn to 
operate his radio—and keep it operating 
—under almost any conditions. No spare 
parts? A short? He’ll have no higher- 
headquarters repairman to call on. He’s 
the repairman. 

Combining the skills. The basic oper- 
ating unit of Special Forces is the “A” 
Detachment, a_ self-sufficient 12-man 
team. It has two officers and 10 enlisted 
men—two for each of the team’s five 
military specialties: operations and in- 
telligence, demolitions, medical aid, com- 
munications, and weapons. In the field, 
at the commander’s discretion, the de- 
tachment can be neatly divided into two 
six-man teams, each also complete. Or 
it can be augmented—with extra special- 
ists, higher-ranking officers—to become a 
B or even C detachment. 

It is to one of these A Detachments 
that the newcomer to Special Forces is 
assigned when he has completed his ori- 
entation training and has received his 


RAPPELLING TOWER, 33 feet high, is 
used by Special Forces to teach trick 
for coming down a mountain fast. 
Rope, secured at top, passes through 
snap link tied to climber. Feet flat 
against wall, climber lets rope slide 
through link at controlled rate, and 
eases his way quickly to the bottom. 





s that 





- Sm 


FOREIGN WEAPONS are fired routinely by Special 
Forces men. These submachine guns, photo- 
graphed at range, are: German Schmeisser, Rus- 
sian PPSH, and (best liked) Finnish Suomi. 


security clearance. In most cases, this 
will be his permanent assignment— 
through training and in operations. 
Here he completes those courses that 
make him a specialist. But that’s only 
a beginning. He’s got to be a subspe- 
cialist, too. So now he’s started off on 
his “cross-training”: three weeks each in 
three of the other four specialties. This 
is insurance. In the field, no detachment 
will ever be lacking a critical skill. If 
something happens to the two communi- 
cations men, on average six of the other 
eight enlisted men will be able to operate 
the radios—and that includes sending 


[Continued on page 172] 






























IMMENSE SIZE OF BARC can be judged from this 
end-on view. Ramp at the bow is watertight 


Mighty BARC at home on 


TROOPS MARCH ON over 
lowered ramp at demon- 
stration of one of latest 
six models of BARC. It 
was held at Terminal 
Island, Calif. 


DETACHMENT DEBARKS 
at right from an earlier 
model at Fort Eustis, 
Va. These have pilot 
house at forward end 
instead of at stern. 
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when raised. Interior is large enough to accom- 
modate a 38-foot-long railroad locomotive. 


The world’s largest amphibious vehicle, 
the U.S. Army’s 60-ton BARC is a mas- 
sive troop and supply transport. It carries 
in its cavernous maw 100 tons of tanks, 
guns, crawler trains, or fighting men— 
124, times its own weight—ready to dis- 
gorge them on an enemy’s shore. 

The BARC (for Barge, Amphibious, 
Resupply, Cargo) is 62 feet long, 27 feet 
wide, and 20 feet high, with a cargo com- 
partment more than 38 feet long, 14 feet 
wide, and 514 feet deep. It’s powered by 
four 200-hp. diesels—one for each of its 
giant wheels on land, two to drive each 
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PICTURE NEWS 


ps | 





COMING IN FOR A A LANDING, one 
of Army’s BARCs rolls to shore. 
This one was delivered on Tai- 
wan for U.S. team training Chi- 
nese Nationalists in modern 
methods of military supply. 


TWO BIG ARMORED VEHICLES 
drive off ramp: a 40-ton M-48 
tank with 90-mm. gun and a 








25-ton M-42 motorized gun car- 

riage with twin 40-mm. guns. 
yniland or sea 
Je, of its twin screws in water. Despite the 
as- BARC’s enormous size, it will do 20 
ies mp.h. on land, 10 knots in water; go | 
ks, forward or backward: steer like a truck; 
— | or “crab” to either side with all wheels 
jis- § fumed at a slant. In water, it maneuvers 

as easily as a much smaller landing craft. 

us, There are 18 of the vehicles already in 
eet service. The latest models, six of which 
=. are now being built, cost $300,000 each. 
eet The Army has been giving them exten- 
by sive tests on both the east and west coasts 
its of the U.S. and in France, Greenland, 
ch Okinawa, and Taiwan. 





=a : . ENOUGH RUBBER for 150 
automobiles is used in 
each of the BARC’s 
ee sali e giant tires. It’s 9% 
‘ feet high, 4 feet wide, 
and weighs 24 tons. 


DWARFING THE DUKW, 
one of the earliest 
BARCs is shown at left 
beside 2'2-ton amphib- 
ian that saw service in 
z World War II. 





It can’t be true that a Frenchman loves his car 
first and wife next. How could this be 
the tin he loves to touch? 


Doggedly down by 


the nose, this 

perky little French , 
crate tackles any % 
terrain with the 
enthusiasm of a 

lively pup. 







France's = 
“. Fabulous © 
Flivve) 


How the oddball Citroen 2 CV, : 
world’s ugliest car, has won a spot 
ss itself as remarkable as t! 


No, no, the front of our own Mode 
end has not been 


embroiled in a crash. 
The wheels, they 
look like this when 
she is new. 


Les looks: 
terrible. 

Le ride: 
magnifique! 
L’economie: 
superbe. 
1,200,000 
owners can’t 

all be wrong. 
This car must 
have something, 
even if it doesn’t show. 


Speed? Modest. Guts? Plenty. Sass? Of course, 
M’sieu. Enough to face terrifying French traffic. 
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By Harry Walton [ree ier rare birds in the U.S. but sooner or later, if 


SOf such a 

"uggedness ts the 

'2CV that one might 
<f fake it along when 


ing the — 
reign Legion. 


you keep your eyes open, you'll spot a slab-sided, 

slope-nosed little four-door car with a sun roof that 
rolls back like a window shade. If the wheels are turned, 
you may think it’s been in a front-end crash. But after 
you’ve seen a few of this splay-wheeled breed, it will dawn 
on you that they’re built this way. 

Don’t laugh. This is the beloved Citroen 2 CV, the Model 
T of France. Over there, they’re all over the place. And 
they’re not only loved; they’re enormously respected. 

Ask the man who owns one, and his eyes light up with en- 
thusiasm. For this 1,125-pound ugly duckling is every 
ounce an automobile, with some audacious Gallic engineer- 
ing under its homely exterior. 

Even after you’re told this, it’s hard to take the 2 CV 
seriously. It looks as if it was designed by engineers who 
chloroformed the sales and styling departments, turned 
production over to back-yard shops, and had the body 


'=™— snipped out by demented tinsmiths. 


Can it climb? The 
Chevaux holds 
the world’s altitude 
_tecord for motor 
tars—17,782 feet up 
m the Andes. 


When lightly loaded, it scurries along nose down like an 
automotive bloodhound, tail high over rear wheels placed 
way out at the corners. Starting off, the engine (typically 
in need of tuning) emits a series of slow bangs, and the car 
oozes away with more racket than getaway (sometimes be- 
cause the French driver is starting up in third, which is 
possible in the 2 CV but hardly the way to show its heels). 

About 1,200,000 of these cars are scooting around the 
face of the earth today. In its home land, the 2 CV has 
lately become a favorite of the well-to-do, the fashionable, 
and the intellectuals, who’ve decided it’s smart to drive this 
low-priced, decidedly unsmart little crate. On far more solid 
grounds than snobbery, it has earned itself a remarkable 
reputation not only in France but in some of the more 
rugged corners of the world. 

Several close looks begin to show why. Here’s the story: 

A million Frenchmen can’t be wrong. On becoming eligi- 
ble for paid vacations (by law) for the first time in 1936, they 
wanted cars to travel in. Engineers pulled out their draw- 
ing boards and went to work. Among the planners was the 
venerable Andre Citroen Corporation of Paris, builder of 
Europe’s first mass-produced automobile back in 1919. 

Designing a car for this new mass market was a job to 
turn Detroit heads gray. At Continental gas prices, it had 
to run on a mere whiff of fuel—but be roomy enough to 
carry a family. It had to be cheap—yet rugged enough for 
back-country roads, fast enough to make long trips, agile 
enough to climb mountainous roads. It also had to be de- 
pendable and easy to service. Looks were not even a 
secondary consideration (far more important: how much to 
replace a bunged-up fender?) . 

But the war brought all plans to a halt. It wasn’t until 
1947 that Citroen could dust off its blueprints and build, 
by hand, the first 2 CV-—short for Deux Chevaux (two 
horses). Doors and other parts were weld-fabricated. The 
prototype was concealed until the 1948 Paris auto show. 
Then, before the President of France, it was unveiled. 

Quelle horreur! The President was astonished at the 
car’s downright ugliness. Citroen stockholders howled in 
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Stark simplicity and utility keynote the 2 CV’s body ...4 





Fabric seats hang 
on rubber slings. 
Entire rear seat 
lifts out to make 
room for big loads. 





Dash is crammed 
with standard but 
unrecognizable 
controls. Tucked into 
a windshield corner 
is speedometer. 
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Swung up, bottom 
half of front 
windows is held by 
a friction stud 

in a rubber socket. 


anguish. Writers used blackest print to sneer. With other 
auto makers turning out sleek beauties even in low-priced 
lines, this freakish box on wheels seemed an affront to the 
French eye. 

But in the austere postwar world, even basic transporta- 
tion looked good to some. A few courageous souls bought 
the new cars. Gas-pump gossip got around that the 2 CV 
was as capable as a mountain goat, its ride amazingly com- 
fortable, fuel economy good, upkeep and repairs easy on the 
pocketbook. 

Even the ugly lines began to make sense. The body has 
good impact resistance. Damaged panels are so easy to re- 
place that insurance companies made special rates for the 
car. It’s a standing gag in France that you can buy a new 
fender at any hardware store, plus a screwdriver to put it 
on with, and get change from the franc equivalent of five 
bucks. 

Demand for the car zoomed. By 1949 you had to wait 
four years for delivery. By 1950 it was 
six years. Factories began grinding out 
Deux Chevaux in England, Belgium, 
Indochina, Spain, and South America. 
By 1960 the wait was dropped to six 
months. 

Like the Model T Ford, which you 
could buy in any color provided you 
chose black, the 2 CV comes in one 
standard color—battleship gray. It also 
resembles the Model T by seeming to 
run forever. Many an intrepid French- 
man drives a 2 CV with lights awry, 
wheels wobbling, and various bits of 
automotive plumbing dragging under- 
neath. Ten-year-old models still fetch 
$300. A one- or two-year old 2 CV sells for only $200 less 
than its cost, new, of $950. There is only one body type— 
the four-door with canvas sun roof—and no yearly models. 

Few emigrate here. To find one, I went far out on Long 
Island. A pretty young matron, Mrs. Charles Humbert, 
wife of a French businessman in New York, offered PS 
photographer Bob Borst and me a trial ride in the family 
2 CV. 

There’s no conventional upholstery. Seats resemble right- 
angled hammocks. Yet they enfold you in rubber-suspended 
comfort. From the back, six-footer Borst said in mild amaze- 
ment, “Hey, there’s plenty of leg room back here.” 

The two-banger engine started right up (users claim it 
never fails even in winter, and two-car families usually say 
their 2 CV is more reliable than their larger car). Our 
hostess got speed up to 40 on a narrow paved road. “Now 
watch,” she said casually, and hopped off onto an ill-kept, 
hole-pocked shoulder. 

We braced ourselves for shocks. But the 2 CV seemed to 
soak them up like a sponge. You felt something being 
punished under the car, but the bumps hardly reached you. 

“Let’s go down to the beach,” said the lady. With a flip of 
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the wrist, she turned the car off into deep sand. It 
shuddered, dug in determinedly, and plowed through. Re- 
peatedly the front-wheel drive clawed 
out of soft ground, including mudholes. 
A fairly steep grade with sand eight 
inches deep demanded only a downshift 
to second. In snow, drivers report, it’s 
equally agile. 

It’s uncommon to get stuck in a 2 CV, 
for a hefty heave by two persons will 
lift one wheel off the ground. A couple 
of riders can muscle the car into a tight 
parking space, and tourists tell of seeing 
two men hold one corner up while a third 
changes a tire. 


What’s underneath? The amazingly ise - iAe S ee 


soft suspension has each wheel mounted »*) .- 0 (s<5 
on an independent swing arm, the for- 

ward arms being pivoted on friction-disk dampers. Front 
and rear arms on each side are interconnected by tension 
rods to a common spring housing between them. Front 
wheels have shocks. 

The four-cycle engine is a flat opposed twin of about 
9%-cu.-in. displacement. Compression is a modest 6.2:1, 
brake horsepower 12 at 3,500 r.p.m. The power plant has 
overhead valves, air cooling, an oil radiator, and a six- 
bladed, grille-enclosed fan. It doesn’t overheat, even on 
long pulls. 

Right behind the engine is the dif- 
ferential case. Power feeds through this 
to the transmission back of it. All four 
forward speeds are synchronized (Cit- 
roen calls the fourth overdrive, a subtle 
hint to shift down for any grade). 

The clutch is part conventional, part 
centrifugal. In traffic, you can leave the 
car in second, and go or stop by shifting 
one foot from gas to brake. You cannot 
stall the engine, as the centrifugal shoes 
disengage below a certain engine speed. 
(They also make it impossible to start the 
car by towing or by rolling downhill. ) 

From the differential case just behind 
the engine, swing axles transmit power to 
the front wheels. As in other Citroens, 
the front-wheel brakes are inboard, at 
the transmission end of the axles. This 
lightens unsprung weight, permits bigger 
drums, and shifts braking stress directly to the chassis. 

Low-fat diet. The few greasing points could be owner- 
serviced without putting the car on a lift. The engine takes 
4¥, pints of oil, the transmission a quart. Two men who 
toured the world in a 2 CV tell of losing all their engine oil 
in the Chilean desert. They drove 300 kilometers to the 
nearest town by stuffing the crankcase with mashed bananas. 


[Continued on page 165] 


wo-lung engine drives front wheels that lean into turns 
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Rear wheels are 
way back, giving 
the car a 941/- 
inch wheelbase 
and a 26-foot 
turning circle. 


Dual ignition coil 
(over fan) fires one 
cylinder from each 
end. Engine has a 
low-voltage timer 
but no distributor. 











“T’d like to see them make... 
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AN AUTOMATIC HAMMER operated by electricity 
and light enough for a workman to hold while 





VENETIAN BLINDS silvered on one side to re- 
flect the sun’s heat in summer and painted a dull 
black on the other side to absorb heat in the 
winter.—L. S. Nickel, Carlisle, Pa. 











DRAIN-OFF PLUGS on chest-type food freezers. 
Then you could defrost the appliance without 
bailing out water by hand while standing on 
your head.—Margaret Hageman, Stryker, Ohio. 
I 








nailing up siding and paneling or laying down 
roofing.—Morris Roth, Duncan, Okla. 








KEYED ELECTRIC CIRCUITS marked clearly for 
every outlet area in the house. Then even a 
housewife could tell which fuse needed replace- 
ment,—Ann Dickinson, Warner Robins, Ga. 











ADJUSTABLE HINGES to take washers with coun- 
tersunk holes drilled offcenter for a screw. You'd 
turn the washers to adjust the door up, down, 
or to the side.—D. Bousha, Jackson, Mich. 





Everyone has his own pet idea of a gadget that he would 

like to see in general use. What’s yours? We will pay $5 

for each one published. Please use Government postcards 
l 





= Tre . — ece | 
only. Send to ILTS Editor, Popular Science, 355 Lexington | 
Ave., NYC 17. Write your name and address clearly. Con- 
tributions cannot be acknowledged or returned. 





66 POPULAR SCIENCE AUGUST 1961 








The fantastic future of travel: 
1,500-m.p.h. 
Family Cars? 


The amazing future opened up by cars- 
without-wheels—the weird vehicles that 
glide inches off the ground on a film of 
compressed air—has excited the world. 
No one sees this revolutionary age more 
vividly than soft-spoken, determined Dr. 
William R. Bertelsen. A talented engineer 
as well as a Neponset, Ill., physician, 
Bertelsen has built some of the first and 
best of these remarkable machines. His 
newest model was bought by the U.S. 
Government for demonstration abroad. 

On the following pages, he outlines for 
PoPpuLAR SCIENCE readers a startling fore- 
cast for tomorrow’s travel: family cars 


that convert 3,000-mile trips into two- 
hour jaunts, that drive themselves auto- 
matically, that eliminate the parking 
problem. Unbelievable? You won’t think ® 


so after reading his predictions. 
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You’ll cross the U.S. in two hours 
in an air car that steers and parks itself, 


predicts this pioneer designer __. 


By William R. Bertelsen 


ORGET that the wheel was ever 
Piirenica and imagine an ideal trans- 

portation system. Some possibilities 
will seem fantastic. 

You want a machine that goes as fast 
as an airplane, but can’t crash—and needs 
neither airports, roads, rails, nor harbors. 

This futuristic car is already here: 
the GEM-~—ground-effect machine—such 
as the Aeromobile, which slides anywhere 
on a cushion of air. About 50 GEMs 
have already been built [PS, July ’59]. 

The Aeromobile is the simplest pow- 
ered vehicle: a motorized fan in a box 
with control flaps remotely controlled 
from the driver’s seat. This is the entire 
mechanical system. There are no wheels, 
tires, axles, transmissions, differentials. 

The GEM provides the smoothest pos- 
sible ride. It is the most reliable vehicle 
because of its few moving parts and ex- 
treme simplicity. For the same reason it 
is the most economical to purchase, main- 
tain, and operate. 

The GEM operates over almost any 
surface. The ancient waterways—the 


Ganges, Amazon, Nile, Yellow River— 
become arteries of rapid, heavy traffic. 
Only a path is needed through jungle. 
Deserts and frozen wastes are thorough- 
fares. 

But the most significant promise of 
the air-cushion machine is a completely 


NO-HANDS DRIVING is easy with wheel-less car 
—roadway groove holds it on course. Electron- 
ic controls would be needed only at junctions. 


68 POPULAR SCIENCE AUGUST 1961 





i all Co j e 
be linked by cheap “ 


Suburbs could airways’ 
new traffic system, one in which safety, 
speeds, and total traffic can rise perhaps 
tenfold. Every mechanical and electronic 
principle involved is already in use today 
and available for the devices that I pro- 
pose. 

To begin with the simplest improve- 
ment, the Aeromobile can free people 
from bondage to conventional roads. The 
Aeromobile needs no gravel, no blacktop, 
no concrete. Suburbs could preserve rural 
beauty with nothing but broad grassy ex- 
panses leading from one town to the next. 
A clear, fairly level stretch of grass makes 
the ideal Aeromobile highway. Such high- 
ways—literally parkways—would be so 
cheap that a network could spread over 
enormous areas. The edge-to-edge dimen- 
sions of suburbs would increase and liv- 
ing space would expand. 

Safer in the groove. The grass-paved 
airway would be much _ better—faster, 
safer, and more efficient—if it were shaped 
into shallow grooves. The Aeromobile 
centers itself in the groove, our tests 
show, and moves steadily forward at high 
speed without steering. 

An eight-lane airway would be about 
80 feet wide, the right-of-way now needed 
for four lanes of auto traffic. The parallel 
grooves, each about 18 inches deep and 
10 feet wide, would accommodate 8-foot- 
wide vehicles. A driver would move to 
successively faster lanes toward the cen- 
ter as his speed rose. The outer lane 
should handle speeds to 50 m.p.h., the 
second lane 75 m.p.h., the third 100 
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paved with grass instead of concrete. Grooved shape of lanes automatically guides air cars. 


m.p.h., and the innermost lane 150 m.p.h. 

Such an airway could handle a col- 
lective 750 m.p.h. (adding speeds of all 
eight lanes). In contrast, the more ex- 
pensive four-lane auto road has a collec- 
tive 280 m.p.h. (even assuming 70 m.p.h. 
in each lane). 

But the GEM is an aircraft. It can 
go as fast as other aircraft, even through 
supersonic speeds. The revolutionary dif- 
ference is that it flies just above the 
ground, gaining almost all the advantages 
of flight without the danger of flight. 

Flying in a tube. At groove speeds 
above 150 m.p.h., wind and weather 
would cause trouble. It will be better to 
protect the groove by making it the 
bottom of a tube. A steel pipe laid on 
the surface, a concrete tube under ground 
or under water, an aluminum tube sus- 
pended across canyon or river—these 
would provide the safest and fastest road 
ever known. 

As the volume of vehicles rises over 
the years it would become economical 
to pump air with the traffic to reduce 
power consumption and noise (sonic 
boom) of the individual car. Velocities 
of Mach 1 or Mach 2—twice the speed 
of sound—would then be possible. 

A tube trip from New York to San 
Francisco at 1,500 m.p.h. would take 
two hours. There could be 3,000 vehicles 
spaced one mile apart across the U.S. 
They would arrive in New York or San 
Francisco at a rate of 1,500 per hour. 
With four passengers in each car, 12,000 
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people could cross the continent every 
two hours. 

An Aeroduct with forced air would 
allow the motorist to cut his engine down 
to fast idle—just enough to keep the 
machine airborne—and be swept along 
with the air current. This will save fuel. 

Cars in the Aeroduct would be pushed 
along in fixed positions and spacing from 
each other at whatever speed the air is 
blown, be it 100 or 1,000 m.p.h. There 
can be no danger of collision since all 
traffic would move with its medium, like 
boats in the Tunnel of Love. Cars could 
move from one Mach 2 air stream into 
another with no sensation to the pas- 
sengers. 

The air flow in this long tube would 
have to be boosted every so many miles 

[Continued on page 178] 





DON’T PARK IT; SEND IT HOME. With simple 
automatic controls, you’d send car back to your 
garage empty to wait until you called it. 





PS PICTURE NEWS 






Road’s-eye view of tire 

If highways had eyes, a tire making a 
sharp turn at 25 m.p.h. would look like 
the one in the photo at left above. The 
picture was shot from under a roadway 
constructed of sheet glass 34-inch thick. 


TREAD DISTORTION is on outer ribs as 
the tire shown at left made a tum, 


CAMERA UNDER GLASS BRIDGE took 
shot. It’s at left foreground of photo. 


taking a curve 


Cameras and sound equipment were sta- 
tioned in a culvert spanned by a glass 
bridge on a 126-foot track. The setup was 
for movie and still pictures used by B. F. 
Goodrich in television advertising. 





Double-duty craters 


A pattern of craters in an earthen em- 
bankment beside the Northwest Express- 
way in Chicago is the starting point of a 
practical as well as aesthetic treatment. 
Each hole will be filled with topsoil for 
planting a tree or shrub. The foliage will 
beautify the bank, the roots will anchor 
the soil and prevent erosion. 
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Pumpkin-cabin houseboat 
Tourists along the Swiss and German 
banks of the Rhine may think it’s jack- 
o’-lantern time when this houseboat 
glides by. The cabin is a plastic shell— 
with living room, kitchen, and bath. As- 
sembled in segments, it was designed by 
a trailer builder as a summer house. The 
barge is propelled by an outboard motor. 
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Hedgehopping at 700 m.p.h.—faster than a .45-cal. bullet—or 
streaking across the sky at 60,000 feet, the B-58 is the— 


World’s Fastest 
Bomber 


By Wesley S. Griswold 
EARLY everything about the paint- 
N blistering B-58 is remarkable. 
Just the rumors of it produced 
an extraordinary effect in the Strategic 
Air Command. Half the men in SAC’s 
43rd Bombardment Wing, at Carswell 


oa" 


Air Force Base, Fort Worth, gave up spot 
promotion elsewhere and as much as $100 
a month in pay to get the chance to fly 
in it. 

If they had been content to poke along 
in their old jobs aboard B-47s and B-52s, 
higher rank and more cash would have 
come to them almost automatically. In- 
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IN TYPICAL TAKEOFF, nose- 
wheel high, a B-58 speeds at 
240 m.p.h. Here the twin main 
eight-wheel bogie units are 
still on the runway. 


—. 


CONTINUED 
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UNUSUAL COCKPIT VIEW shows single control 
stick in pilot’s right hand. Says one B-58 en- 
thusiast: “It is ideally designed. Everything 


stead they fell for the glamorous new 
B-58, in whose squadrons advancement 
has had to be earned from scratch. 

So dazzling is the performance of this 
1,400-m.p.h. H-bomb carrier that its 
three-man crews seem delighted that they 
didn’t let mere money and rank stand in 
the way of their fascination with it. 
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in the cockpit is within easy reach of either 
hand. You never have to raise up in your seat, 
even for refueling operations.” 


During recent war games, it success- 
fully penetrated our own air defenses, 
creating red faces and gray hairs at Colo- 
rado Springs, headquarters of the North 
American Air Defense Command. 

Listen to one of the 43rd Bomb Wing’s 
top officers sound off about the B-58: 

“T’ve been a pilot in two wars,” says 


HUSTLER LEGS are 10 feet 
tall to allow space dur- 
ing ground run for its 
underbelly pod, which 
is inserted from _ the 
rear. Inlet spikes of the 
four J-79 GE_ turbojet 
engines can move back- 
ward or forward as 
much as 15 inches. As 
the plane becomes su- 
personic, they automat- 
ically extend themselves 
to keep shock waves 
from entering the en- 
gine. Thus, the intake 
air is always subsonic. 
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Col. J. A. Hutchison, deputy commander 
for operations, “and if I had to be in an- 
other, I’d rather be in this plane than in 
any other I’ve ever flown. I'd feel a lot 
surer of getting home again.” 

The colonel gave a half-dozen com- 
pelling reasons for his jaunty confidence 
in the B-58: 

e@ It can fly so fast, so high, and so far 
that no plane in anybody else’s air force 
is likely to catch it. It has repeatedly 
traveled more than twice as fast as sound, 
races along easily at heights above 60,000 
feet, and has covered 11,000 miles non- 
stop (with two mid-air refuelings) . 

e@ It carries such a clever bag of elec- 
tronic tricks that it would be practically 
impossible for enemy radars and missiles 
to draw a bead on it. 

@ It can hedgehop at 700 m.p.h— 
slightly faster than a .45-cal. bullet trav- 
els—for hundreds of miles if necessary, 
to approach a target at an altitude where 
ground radars are blind. 

@ It is “solid as a rock” throughout its 
tremendous speed range. 

@ Its inertial-guidance navigation-and- 
bombing system is unbelievably accu- 
rate. (Military security wouldn’t permit 
Col. Hutchison, or anybody else, to say 
just how accurate that is.) Last Septem- 
ber, after only six weeks in service, a B-58 
crew won SAC’s radar-bombing compe- 
tition against vastly more experienced 
B-47 and B-52 crews. 

@ It has a six-barrel, radar-controlled 
20-mm. cannon on a flexible mount in its 
tail. The barrels rotate as in a Gatling 
gun, spewing 6,000 shells a minute at any 
intruder foolish enough to get in their way. 

The B-58 looks deadly, as no other 


TWO-COMPONENT POD = 
(both fuel and bomb) 
has just been attached. 
Raised hoods show tan- 
dem positions of the 
three crew members, 
smallest number _re- 
quired in any U.S. long- 
range bomber. Space 
between the pilot and 
bombardier - navigator 
(who is second in row) 
is occupied by the re- 
markable computer that 
is the B-58’s electronic 
brain. It measures only 
three cubic feet in size. 











20-MM. CANNON, the 58’s only gun, is mounted 
at rear. It has six barrels that revolve like a 
Gatling gun, shooting 6,000 rounds a minute. 
Above is antenna of radar that aims it. 


U.S. bomber does. That’s because its 
delta wing and needle nose give it the 
appearance of a huge arrowhead. Its four 
slim, forward-jutting engine nacelles en- 
hance that lethal look. 

It weighs 80 tons at takeoff on an in- 
tercontinental bombing mission and car- 
ries more than 15,000 gallons of fuel, yet 
it is only one-third larger than a modern 
fighter, the F-102. The B-58 is 97 feet 
long and has a 57-foot wingspread. 

It takes off with a routine load at 240 
m.p.h. and climbs so fast that the pilot 
can’t read the rate—it exceeds the indi- 
cator’s limit of 6,000 feet a minute. 

Pilots say that it handles more like a 
fighter than any bomber built, though it’s 
much stabler than a “peashooter.” Un- 
like any previous U. S. bomber, it can be 
flown with one hand—it has a modern- 
ized “joy stick” in place of a yoke. 
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Its J-79 engines, producing more than 
15,000 pounds of thrust apiece with after- 
burners, push it so fast that they’d melt 
if the plane exceeded its red-line limit. 
Yet even at that limit, the engines have 
power to spare. 

With its “coke-bottle” waist and point- 
ed nose, it slips through the sound bar- 
rier without a quiver. “Drop the nose 
just a little,” says Col. Hutchison, ‘‘and, 
whammo, you’re supersonic in nothing 
flat. There’s nothing but a click on your 
instruments to tell you you’ve done it.” 

A “manned missile.” The B-58 is so 
nearly automatic that it has been called 
a pushbutton plane, a manned missile. 
Once airborne, the plane can be put un- 
der control of a marvelous electronic 
brain. It can actually fly, navigate, and 
bomb by itself. That doesn’t mean that 
the crewmen, who sit in tandem, in sepa- 
rate compartments, just go along for the 
ride. They—pilot, bombardier-navigator, 
and _ defensive-system operator—spend 
most of their time watching instrument 
faces or radar scopes, alert for trouble 
and exhaustively trained to meet it. 

The most curious aspect of the B-58, 
yet one of its most important assets, is 
its ability to carry bomb load and extra 
fuel in a disposable pod, fastened to its 
belly. The latest pod is 55 feet long and 
weighs 181, tons loaded. It is really two 
pods, one fitting inside the other. The 
bigger one contains only fuel; the smaller 
holds both fuel and bomb. 

This slick arrangement does away with 
the need to lug home empty bomb racks 
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EJECTION SEAT is designed for supersonic speeds, 
Crewman at left grabs handle that would start 
process of enclosing him in a pressurized escape 
capsule and firing rockets to hurl him into 
space. Above is shown the closed capsule in 
which he would be parachuted to safety. 





and drained fuel tanks. Once the B-58 
has burned its extra fuel and dropped its 
bomb, it sheds their containers as well, 
and can streak back to its base with no 
dead weight. Its main fuel supply fills 
most of the wing and part of the fuselage. 

On a typical mission, the B-58 flies at 
subsonic speeds most of the way to its 
goal, then darts in for the kill at Mach 
2. At twice the speed of sound, it has to 
release its bomb three times as far away 
from the target as B-47s and B-52s do. 
At that speed, it takes 44 miles to tum | 
around and sprint for home. 

Skin temperature: 260 degrees. When 
it’s going fastest, the friction of its blaz- 
ing passage through the air raises its 
skin temperature as high as 260 degrees. 
Prolonged flight at that speed, which the 
B-58 is capable of, would cause structure- 
weakening “heat-soaking” if it were not 
for the plane’s remarkable construction. 

Most of its exterior consists of panels 
of metal-sandwich material—thin layers 
of aluminum or stainless steel bonded to 
fillers of honeycombed aluminun, fiber- 
glass, or stainless steel. This type of con- 
struction did away with a ton of welds 
and rivets. It also gave the plane greater 
strength and a smoother surface than did 
any previous method, and cut heat ab- 
sorption by at least 100 degrees. 

In addition to being insulated by the 
plane’s body, B-58 crewmen and their 
complex electronic equipment are kept 
cool by an air-conditioning system ade- 
quate to chill a half-dozen two-bedroom 


[Continued on page 182] 
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New Ideas from the Inventors 


© GEE Uap eee 





a 
Roof Mats Spread Copter’s Weight. Al- 
most any large, flat roof could double as 
a heliport without costly reinforcement, 


according to this recent patent. To keep 
the craft's weight from being concen- 


Headboard Props You Up. You wouldn’t 
have to wrestle with a slipping pillow 
to read or breakfast in bed if your head- 
board were padded with these tilt-out 
cushions. Held flat on ledge supports, 
they’d pull forward and slide down on 
guide rods to form angled backrests. 


—— lO ie 














trated under its landing gear, the inventor 
proposes a tile-like arrangement of fluid- 
filled mats. They’d spread the load over 
a larger area for easier support by a con- 
ventional roof structure. 


Spiked Reel Anchors Hose. Mounted on 
a rod with a handle at the top, a garden- 
hose reel might be easier to carry and 
use. You’d drive the pointed end of the 
rod into the ground. A horizontal blade- 
like brace would keep it from turning as 
the hose were wound and unwound. 
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More Inventors’ Ideas 
oon 





Beach Rack Conquers Sand. Hooks and 
pockets on this knock-down pole would 
keep your towels, soda, lotion, cigarettes, 
and other beach gear high, dry, and sand- 
free. The trays and hooks would slip on 
and off the sectioned pole for compact 
storage, easy carrying, quick assembly. 


House Trailer Rolls on Side. Although 
trailer homes keep getting longer and 
fancier, their furnishings and living space 
are restricted by the eight-foot width 
limit on highway vehicles. But a trailer 
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Convertible Ladder. You could tackle 
most jobs with one ladder if it came in 
sections put together with socket-jointed 
bars. Coupled one way, two sections 
would form a self-supporting step ladder; 
twist the bars around, you’d have an ex- 
tension-type straight ladder. 


might be made wider and more comfort- 
able if it were swivel-mounted, as shown, 
on a wheeled platform. It could trade 
height for width while traveling, regain 
its spaciousness when parked. 




















Mower Bar Guards Your Feet. You 
couldn’t step too close to the blades of a 
power mower, even on a steep hill, if it 
had a guard rail like this clamped behind 
the blade housing. The bar would extend 
far enough to stop your ankle before your 
toes could reach the danger zone. 


Iced Canopy Cools Lawn Chair. You 
could enjoy air-conditioned comfort out- 
doors under a refrigerated canopy like 
this. Fins and channels in the metal box 
on top would direct outside air in and 
downward. When the box was loaded with 
a chunk of dry ice, it would cool the air 
on its way to you. Similar coolers might 
be attached to parasols or tents. 











uc} PN E50 as Se > 
Jack “‘Aims”’ Falling Tree. This hydrau- 
lic jack might take some of the hazard 
out of tree chopping. After making the 
usual felling cuts on opposite sides of the 
trunk, a woodsman would place the jack 
so its pronged plates would grip both 
ground and bark. He’d then crank it to 
give an accurately aimed push. 


The following patents have been issued on these inventions: 
Roof mats—No. 2,920,846 to F. E. Lingafelter, Mansfield, 
Ohio; Headboard backrest—No. 2,844,829 to W. G. Levy, N. 
Conway, N. H.; Hose reel—No. 2,815,181 to G. A. Dickinson, 
Davenport, lowa; Beach rack—No. 2,924,338 to B. C. Sharp, 
Pitman, N. J.; Ladder—No. 2,834,528 to K. W. Couse, Newark, 
N. J.; Trailer—No. 2,845,298 to O. R. Stoces, Chicago; 
Mower guard—No. 2,963,842 to J. L. Estes, East Point, Ga.; 
Cooler—No. 2,963,881 to V. Stark, NYC; Tree jack—No. 
2,960,309 to G. Swanson, Hollis, N. H. 

Copies of patents may be ordered, by number, from the 
Commissioner of Patents, Washington 25, D. C., at 25 cents 
each, To write to an inventor, if the address given above is 
insufficient, you may address him (by name and patent num- 
ber) in care of the Commissioner of Patents. 





How whiskey barrels are made 


A half-million whiskey barrels a year 
are turned out at the National Distillers’ 
cooperage plant at Memphis, Tenn., the 
world’s largest. It takes more than 12 
months to make each one, which is used 
in this country only once. Federal law re- 
quires new white-oak barrels for aging 
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TWIN CIRCULAR SAWS, separated 
length of a stave, trim quartered logs of 
white oak to exact 50-gallon-barrel size. 





TRUSS RING AT BOTTOM (rear) is filled with 
staves, which are pulled tight by rope, and 
held together at the top by a temporary hoop. 
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bourbon and rye in bond. Chemical action 
of the charred new wood is believed to 
give whiskey its color, flavor, and taste. 
But some foreign distillers prefer used 
barrels, so many are shipped abroad after 
their use here. 

How whiskey barrels are made is shown 


DRUM SAW at end of line next cuts staves 
to required thickness. It is same diameter 
as barrel to give staves the proper contour. 


FIRING INSIDE is by gas flame on circular 
conveyor timed to quench barrel under 
sprinkler (right) when charred to proper depth. 





PS PICTURE NEWS 


in the photos below. Logs are sawed into 
staves in saw mills at the timber sites, 


n and are then graded and stacked to dry 
‘0 in air for at least a year. From there they 
e. go to the Memphis cooperage, where they 
d are inspected, kiln dried for another 10 
or days, and put through the barrel-making 

assembly line. The Memphis plant turns 
m 


them out at the rate of up to 3,000 a day. 








Motorized postcards 

Ever try to select a postcard from 
one of those revolving racks while 
somebody else was looking at another 
of its four sides? This rack works auto- 
matically on pulleys driven slowly by a 
motor. Back-to-back cards are clipped 
at the top to bars, flip right-side up on 
either side. To make a purchase, you 
unclip your selection while the rack is 
moving. The device was displayed ai 
a fair in Milan, Italy. 


*. 
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3 STACKED ON PALLETS with spacing to let air 
circulate, staves are lifted onto racks in dry- 
ing yard where they remain for 12 months. 


fer 





Drive-in traffic court 


An understanding judge in Dear- 
born, Mich., now lets errant motorists 
pay fines at a toll booth without getting 
out of their cars. Here he is inspecting 
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lar § AvTomaric HAMMERS drive final hoops on a closed-circuit TV that lets the judge 
der after removal of trusses. Tops and bottoms and minor offenders see and talk to 
rth. fitted in, barrels are shipped to distillery. each other during hearings. 
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HOT-WATER 
LINE 















an Automatic 
Shower Valve 
Works 


WO hand-controlled valves feeding into a tee will 
mix hot and cold water. But if someone waters the 
lawn or starts an automatic washer while you’re shower- 
ing, you feel the difference fast, perhaps uncomfortably. 
Not so with a thermostatic shower valve. Set to the 
desired temperature, it admits only water of that tem- 
perature (or as close as the supply permits) into the 
shower head. If the hot-water supply diminishes, it cuts 
down on the cold. If the cold water fails, it cuts off the 
hot. Shown here is the Showermaster, made by the 
Leonard Valve Company, of Cranston, R. I. Separate 
hand valves control volume either for bath or shower. 


SHUT-OFF AND VOLUME CONTROLS 








YOU SET THE TEMPERATURE; 
a thermostat then holds it 
within two degrees. Water 
volume is hand controlled. 
Check valves in supply lines 













@ THERMOSTAT keep hot and cold water from 


mixing when not used. 
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HANDLE SET 
AT COLD 



























How you get a cool shower 


TURNING THE SELECTOR to COLD rotates a 
shaft fixed to the inner turn of a spiral bimetal 
thermostat. The other end of the coil is fastened 
to a short crank arm with a hole at its outer 
end. In this hole is a ball-ended stud set in a 
small sleeve. The sleeve slides on a short cylin- 
der connected at one end to the hot, at the 
other to the cold-water line, with a center di- 
vider inside and four elongated ports at each 
end. The sleeve determines how much hot or 
cold water passes through the ports. With the 
selector at cold, it is held over to cover the 
hot-water ports entirely, opening the cold 
ones wide. Thus only cold water flows into the 
shower for those hot-day refreshers. 





SLIDING 
SLEEVE 


b 
WARM FLOWS hi HANDLE AT WARM 
How water is heated to suit you’ \ | 
THERMOSTAT TAKES OVER when you move the V4 


selector to a warm setting. The bimetal coil 
follows and moves the sleeve right, closing 
the cold and opening the hot ports. The hot 
water expands the coil, moving the crank arm 
left. This partly closes the hot ports and partly 
opens the cold. But the resulting somewhat 
cooler mixture again opens the hot ports more. 
Thus the thermostat hunts that temperature at 
which the coil, its position determined by the 
selector setting, stabilizes and holds the sleeve 
steady. The action is almost instantaneous. If 
selector setting is altered, coil tension will again 
shift the sleeve until the new temperature re- 
stabilizes it, giving you what you want. 


COLD PORT 
OPEN 






































SLEEVE ADMITS 
. BOTH HOT 
AND COLD 





When hot water dwindles .. . HANDLE AT 


A SUDDEN DROP in the hot-water supply, such 
as occurs when it is turned on elsewhere, lowers 
shower temperature only two degrees before the 
thermostat reacts by moving the crank arm to 
right. This closes the cold-water ports farther 
or all the way, admitting proportionately more 
hot to maintain the temperature. The same 
thing happens if the temperature, but not the 
volume, of hot water falls off. The thermostat 
makes maximum use of what hot water there 
is. If its temperature falls below the selector 
setting, the valve delivers the warmest water 
available. Conversely, if the cold should sud- 
denly fail, it saves you a scalding by quickly 
cutting off the hot-water flow. 
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7 SLEEVE SHIFTS 
OVER COLD PORT 
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Tiny Two-Wheelers 
Run All Week on 
a Gallon of Gas 


By Howard G. McEntee 


BREED of two-wheeled vehicle far 

A smaller than the conventional mo- 

torcycle is invading our roads in 
ever-increasing numbers. 

It doesn’t make very comfortable trans- 
portation. Usually it’s little more than an 
engine, frame, and wheels. Often it lacks 
such niceties as suspension and fenders. 
Even its stanchest supporters admit it’s 
underpowered; most models cruise at 
only about 30 m.p.h. and a few can’t 
top 10. 

But the diminutive rigs—motor scoot- 
ers, light motorcycles, power bikes, call 
them what you will—have one big advan- 
tage: an economy that puts compact cars 
and even imported mini-cars to shame. NEWLY INTRODUCED AUTOCYCLE by Midget 

Most sell for under $300. Some are Metors has a twospeed automatic transmission 
around $100. But your savings don’t end telescoping spring-and-shock tubes built into 
there. Being much lighter than motor- the front forks. The fender steel is 16-gauge. 








a ie 3 take oe . ee 
TINY ENOUGH to be tucked away in a lightplane, small boat, | 
or car trunk, 42-pound Alzina Playboy can be driven by a 
seven-year-old or a 200-pounder. The 1!4-cu.-in. engine does 
10 m.p.h. Gearing for 15 m.p.h. is available. A 


COMPARATIVELY CIVILIZED Sears Mo-Ped at left has magneto- 
powered dual-beam headlight, stop light, tail light, electric 
horn, speedometer, and luggage rack. Top speed is 31 m.p.h. 
Windshield and foot guards are optional. 
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is 


or hilly coun- 


CHOICE OF DRIVE RATIOS for flat 
try is available for the Luther Viper Cycle at 


left. Heavy-duty Trail Goat (right) weighs 


eS 


IT FOLDS UP for easy transportation and stor- 
age. Snap open a C & E Argyle Scooter Cub (it 
takes 15 seconds) and you're ready to roll. Re- 
coil starter and fully automatic clutch are 
featured. Top speed is respectable 40 m.p.h. 


ie eR EA ws 


over twice as much and is equipped with sturdy 
luggage carrier for heavy loads. Front and rear 
springing are extra-cost options. 


POWERFUL MC-6 ENGINE by McCulloch is stan- 
dard on the 500 Industries’ Cub 521 scooter. 
In deluxe trim, above, it sports headlight, tail 
light, generator, and fenders. Scooter is avail- 
able in metallic red or blue finish. 
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American Honda Motor Co. 2-cycle, 5 hp. 143 | 3-speed, foot shift 

Los Angeles Japan Super Cub y p . 
n Hunt Mfg. Co. Caper Cycle All chain, ioe 

Walla Walla, Wash. U.S Road Runner 2-cycle, 2.5 hp. 60 automatic clutch an : 

Bird Engineering U.S Wren Scooter 2-cycle, 2.5 hp. 62 Automatic clutch j4}— 

Omaha, Nebr. , 

Bug Engineering 2-cycle, 2.5h 70 All chain, a, 

Azusa, Calif. U.S Flea Cr, 2.5 BP. automatic clutch : 

C & E Mfg. Co. -cycle, 2.25 hp. 49 Automatic clute — 

Memphis, Mo. U.S Argyle Scooter Cub 2-cycle, 2 p utch “8 : 

Columbus Cycle Co. i -cycle, 2.5 hp. 85 Automatic clut — 

Columbus, Nebr. U.S. Discoverer 4-cycle, 2.5 hp utch — 

6. W. Davis Corp. if ° 1 V-Plex aut i a 

Richmond, Ind. U.S. Skat-Kat Jr. 4-cycle, 3 hp 99 utomatic — , 

Glenco Products : 2- or 4-cycle, : = 

Fort Wayne, Ind. U.S. Little Gen 2.5 hp. or 2.25 hp. 50 Automatic clutch = , 

Hap Alzina ’ Automatic clutch, = 

Oakland, Calif. Germany Playboy 2-cycle, 0.7 hp. 42 foot-engaged —— 

Hawk Tool & Engineering Co. F ’ ee ; = 

Clarkston, Mich. U.S. Special 4-cycle, 2 hp. 160 Wide-ratio automatic — ; 

Louisville Machine & Welding Co. Automatic clutch, = 

Louisville, Ky. ‘ U.S Super-Scooter 2-cycle, 2.5 hp. 55 belt and chain drive} 7 |, 

Luther Engineering & Mfg. Co. ; i 7 ; 

Pasadena, Calif. & U.S. Viper Cycle 2- or 4-cycle, 3 hp. 60 Centrifugal clutch ' 

Luther Engineering & Mfg. Co. ; Centrifugal clutch, = 

Pasadena, Calif. . . U.S Trail Goat 4-cycle, 3 hp. 130 chain or belt drive t 

— Products U.S. Lil-Injun 2-cycle, 2.5 hp. 78 Centrifugal clutch 

a 2 Om. U.S Autocycle 4-cycle, 5 hp. 175 | 2-speed selective 

Montgomery Ward Japan Miami Scooter 4-cycle, 4.9 hp. 237 Automatic clutch 

Chicago 

cme — France Riverside Mo-Ped 2-cycle, 2 hp. 121 2-speed automatic 

ky Italy Tourist 2-cycle, 2 hp. 140 3-speed —— 

— Austria | Allstate 125 2-cycle, 4.95 hp. | 148 | 3-speed —+— 

lial Austria | Allstate Mo-Ped 2-cycle, 5 hp. 87 | Disk clutch 

kN fy U.S. Cub 520 2-cycle, 2.5 hp. 55 | Automatic clutch 

jk ue U.S. Cub 521 2-cycle, 7.2 hp. 55 | Automatic clutch 

} dng be Ge. U. S. Mountaineer 4-cycle, 3 hp. 125 Automatic clutch Tt 

*Information not available from manufacturer. 


cycles, they require smaller engines. This 
means super gas economy—up to 260 
m.p.g.! In fact, it’s even hard to measure 
their stinginess accurately in miles per 
gallon. Many of the smaller scrimpers 
don’t even carry a full gallon. 

Their specialty is the short haul: tak- 
ing you to the railroad station or to your 
job a few miles away; whisking Junior off 
to school; even toting the lady of the 
house to the supermarket. 

Bike or scooter? Years ago, a real dis- 
tinction was made between power bikes 
and motor scooters. The former were 
usually ordinary bicycles with accessory 
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engines attached. A few were special 
heavy-duty types built expressly for mo- 
tor drive. These machines had frames 
like that of a man’s bicycle; a top bar 
joined the seat upright to the fork sup- 
port. Many accessory engines were avail- 
able for bicycle installation. Power bikes 
were almost always started by pedaling; 
a lever killed engine compression until 
the bike had reached a fair speed. 
Motor scooters started out as quite a 
different vehicle. Basically they had 
smaller, but fatter, wheels and tires. The 
frame was the step-on type; there was no 
top bar over which you had to sling a 





2.25x17 Front and rear $245 


4.10/3.50x5 None $149 


3.40/3.00x5 front 
4.00/3.50x5 rear None $100 


6.00x12 None $169 


2.80/2.50x4 None $169.50 


4.00x12 Frame, seat $129 


3.40/3.00x10 None $190 


4.00/3.50x10 None $149 


2.25x12.50 Seat $127 


4.00x12 Front $167.50 


2.80/2.50x4 Seat $150 


4.10/3.50x5 Front $159 


4.00x8 None $275 


4.00x6 None * 


4.50x6 Front $295 


4.00x8 Front $287.50 


2.25x22.50 Front and rear $179.50 


2.25/2.00x23 Front and rear $229.50 


2.75x16 Front $289 


2.25x23 Front and rear $189 
4.10/3.50x4 front 
4.10/3.50x5 rear 


4.10/3.50x4 front 
4.10/3.50x5 rear 


None $130 


None 


4.80x8 None 


leg. Scooters couldn’t be pedaled, so en- 
gines were equipped with a pull-cord or 
kick-type starter. 
Nowadays the two have merged to such 
a degree that it’s often hard to class them. 
Because of the current trend toward 
ultra-light bicycles, power bikes in their 
traditional form have all but died out. 
The light frames and wheels of modern 
bikes don’t take to the strain of motor 
drive. Probably the easiest way to classify 
today’s crop of small two-wheelers is by 
the wheels. If they’re of large diameter 
and have wire spokes, it’s a power bike; 
[Continued on page 170] 
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Lights and horn; electric starter at extra cost. 
Road accessories, higher power at extra cost. 


Lights and fenders at extra cost. 


Clinton engine standard; also sold less engine or with 
McCulloch or Yamaha engine; spot brake; no lights or horn. 


Folds to 1412x1842x22% in.; lights at extra cost. 


Lights at extra cost. 
Lights and horn. 
Fenders and lights. 


Electric horn; high-speed gearing optional. 


Many accessories available; also sold in kit form and 
with 3- and 4-hp. engine. 


Bicycle-type seat. 


Kits, many accessories, various drives available. 


Rear luggage space; front and rear springing, two-speed 
transmission at extra cost. 


Available in kit form; plans $2.50. 


Front, rear, and stop lights; disk brake; 12-volt 
electrical system with electric starter. 


Electric lights; enclosed engine. 


Front and rear brakes; 1Y and horn, speedometer, 


rack, tools; can be pedaied 


Front and rear brakes; lights; can be pedaled. 


Light-motorcycle type; lights and horn. 


Front and rear brakes; horn, lights, and speedometer; 
can be pedaled. 


Lights, fenders, generator at extra cost. 


Lights, fenders, generator at extra cost. 


Geared to climb; road gearing and dual-speed 
transmission available. 


OFFSPRING of the popular kart, Bug Engineer- 
ing’s Flea comes with choice of three engines— 
or, for $144, without engine. It has aluminum 
wheels, motorcycle throttle and brake grips, and 
double-size foam-rubber padded seat. 
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How They’ll Grow) T 


New technique may create radio and TV receivers all in one piece 
—each a single block of crystal containing no separate parts 


» 


pe: CONNECTOR By Martin Mann 


GERMANIUM CRYSTAL E FF cee DIODE JOINT F ALL the fantastic inventions of 

“— 6) the guys who play around with 

transistors, the latest is the wild- 

est and most wonderful. They are going 

to grow radios, TV sets, and other elec- 

tronic gadgets as they grow tomatoes or 
carrots. 

Their crop will be tiny, shiny specks 

of crystal. Each crystal will be the works 

of a radio, say. Not one part for a radio 


ay ae _ are ne cpa Me yt 2 atun- circuit, but the whole thing. There will 
nel diode, sectioned and magnified ‘ times. 7 : . . 
Complicated “function blocks” look much the be no parts—just a single solid crystal. 


same—the difference is in their atoms. You'll still need loudspeaker and knobs 


GALLIUM ARSENIDE CRYSTAL 





NICKEL FOUNDATION 








SEVEN ON A DIME: Texas Instruments’ solid- SOLID-BLOCK AMPLIFIER (just visible directly 
block multivibrators (used in electronic com- beneath sign) boosts output of solar cell in 
puters) are 1/100 of the size of conventional front of flashlight. Cell gives .004 amps, am- 
units, which require 16 separate parts each. plifier delivers 40 amps to run_ headlights. 
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it Today it can be 
ke, | boiled down to 
]] is... ultimately 
there’ll be only 

one solid block 

and the knobs 





Tuning, volume, and sensitivity controls 








Eight solid electronic blocks are the works of this radio 


w| TV Sets Like Tomatoes 


on the front, antenna and maybe batteries 
at the back—but in between only a crys- 
ts tal “radio block.” 

That solid block will do everything 
that now requires 50 separate parts: half 
a dozen transistors, dozens of resistors, 






of condensers, and coils, and a maze of 
th | metal-ribbon connections. A radio signal 
id- will come in the back of the block, and 
ng audio power for the loudspeaker will 
¢- come out the front. It will be so small 
or it will look like a rivet on the loud- 
speaker frame. 

ks | Does this sound as if some press agent 
ks has been belting his expense-account 
lio | bourbon too hard? The fact is, the first 
ijl] | crude versions of these miraculous but- 
al. tons have already been made. 

bs | Last winter, Westinghouse engineers 





ly ’ SMALL RECTANGLE in center of ribbon is a solid 


LONG SHINY RIBBONS are perfect electronic 
in function block. It is a precisely controlled crystals—each atom in its proper place—grown 
m- combination of several materials created on the _ by “dendritic” process. Some function blocks can 
ts. ultra-pure, ribbon-shaped germanium crystal. be produced direct from the melt in this way. 
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The big bonus: reliability. With just one part and fey} conn 





ELECTRONIC CRYSTALS grow from a pot. As den- 
drite ribbon is pulled out of the melt, germa- 
nium atoms freeze in an exact pattern. Each 
ribbon can be diced into many individual units. 


demonstrated a small radio. They couldn’t 
quite make it in one block—not yet. They 
used eight. The Air Force has ordered a 
high-frequency communications receiver 
built the same way. And Texas Instru- 
ments, the transistor tycoons from Dallas, 
are already selling their Type 502 multi- 
vibrator. This gismo for a computer, so 
small you can barely read the trademark, 
does what formerly required 16 separate 
parts. 

It will be a couple of years before 
gadgets you can use show up in the ap- 
pliance stores. But when they do, you'll 
know a real revolution has come. This 
revolution means: 

@ Handy size. TV sets might be no 
bigger than picture screens, and these 
could be flat as a book. The personal 
radio would shrink under wristwatch size 
and become part of the watch, controlling 
the timekeeper as well as furnishing 
music; it might need no battery, making 
its own electricity from the warmth of 
your wrist. Really smart electronic com- 
puters might become small and cheap 
enough to drive your car or control 
household appliances. 
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@ Economy. The all-in-one blocks just 
naturally come in big quantities. Yoy 
grow one giant crystal, then dice it; each 
bit could be an entire radio chassis or 
computer circuit or whatever. The proc. 
ess has to be automatic (no human can 
manage it), so it should be cheap-— 
eventually. 

@ Long, trouble-free use. About the 
only thing likely to make a solid-block 
radio or TV go dead is a small boy with 
a hammer. A solid unit doesn’t burn out: 
there are no interconnecting wires to 
come loose; and—most important—reduc- 
ing the number of parts automatically 
cuts the chance that anything will go 
wrong. 

@ No repairs. You won’t be able to fix 
one of these things because there will 
be nothing to fix. You'll throw it away, 
like a torn Dixie Cup. (Servicemen may 
be automated into the ranks of the tech- 
nologically unemployed. Who needs an 
expert to replace faulty parts when 
there’s only one part to replace?) 

If this sounds good to you, it sounds 
even better to military men. What ex- 
cites them most is reliability. Complexity 
is the reason many missiles go haywire. 
With so many parts, one or another is 
almost bound to fail. Reducing the num- 
ber of parts is a much more effective 
route to sure-fire operation than trying 
to improve the parts—some individual 
components are already specified for 





VAPOR SPAWNS CRYSTALS as IBM scientist 
watches. In process, gaseous compound moves 
to cooler part of chamber, where it freezes on 
a solid seed to grow a big, perfect crystal. 
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few! connections, an electronic block should work every time 
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ELECTRONICS GOES COMPACT: Great reduction 
in size and complexity of above system (for 
light measurement) typifies revolutionary 


99.993-percent reliability (no more than 
seven hours of failure in 100,000 hours of 
operation ) . 

The tremendous savings in size and 
weight that the solid blocks will bring 
is just as valuable. We’ll be able to send 
up bigger loads with less powerful 
rockets. 

Beyond that, an awesome prospect 
comes into view. These magic blocks of 
crystal come close to matching human 
brain cells. For the first time, it really 
seems possible to build an electronic 
computer that will be as smart as a man: 
a black box not much bigger than a 
man’s head and able to do the same 
things as his head. Such a development 
alternately delights and scares the pants 
off the philosophers. 

People who know something about elec- 
tronics often miss the revolutionary char- 
acter of these solid crystal blocks. They 
know that resistors retard electricity, that 
transistors boost electricity, that com- 
binations of resistors and condensers 
cause electricity to surge back and forth. 
So they think that the solid blocks are 
just a new way to make extremely tiny 
resistors, condensers, transistors, etc., and 
cram them into one small package. That’s 


- not the idea. 


Coming closer. Then they think that 
somebody has figured out how to treat 
different sections of a solid crystal so one 
section is a resistor, another section a 
condenser, another a transistor, and so 
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changes function blocks bring. Job that took 14 
parts, 15 joints, 34-watt power (right) could 
be done with single part, 2 joints, .06 watts. 


on. You would still have the familiar old 
components but mapped out on one 
single crystal instead of sticking up sepa- 
rately on a circuit board. The crystal 
becomes a complete circuit instead of one 
part for a circuit. That’s closer. Texas 
Instruments uses this technique for its 
solid circuit multivibrator. 

Yet even that is not the full flowering 
of a radical and beautiful idea. Forget 
about resistors, condensers, transistors, 
and even about circuits. There aren’t 
any. All you have is a shiny gray block 
of unbelievably pure silicon or germanium 
into which have been squirted a few 
atoms of tin, zinc, or phosphorus. This 
block is designed from the beginning to 
perform a “function.” 

If it’s a radio block, it takes in (from 
the antenna) a very weak current that 
varies in a complicated way and gives 
out (to the speaker) a powerful current 
that varies in a related, but simpler, way. 
You can’t point to the block and say that 
the RF amplifier is here, the detector 
there, and the audio amplifier some place 
else. They are spread through the block. 
If you slice the block in two, you have 
two radios, each less powerful than the 
original. You can keep right on slicing, 
cutting off additional radios of less and 
less power. (There is a limit, of course; 
you end up with slices containing too few 
of the atoms needed to perform the radio 
function. ) 


[Continued on page 174] 
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Floating Furni 
You can now get a chaise longue that 
will float in your swimming pool. It’s 
made of aluminum tubing and woven 
Saran webbing. Instead of resting on legs, 


it has adjustable plastic-foam floats. 
Floating accessories include a card or 
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ADJUSTABLE STOP GAUGE is 
an aluminum attachment for bench and 
radial saws. A thumbscrew locks it to a 
one-by-two wood fence. You set it to the 
precise length to be cut by turning a 
knurled knob that moves a steel bar ona 
scale graduated in ;;-inch markings. The 
stop can be used on either side of the 
blade. It costs $5.95. L. Stahl, 3166 Wads- 
worth, Saginaw, Mich. 
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or Pool 
coffee table, “butler” recessed to hold 
glass and ash tray, and custom-made bar. 
Aqua-Lounge sells for $29.95; Aqua- 
Table, $7.50; Aqua-Butler, $6.95; and 


Aqua-Bar, $150 to $1,000. CeeCee Enter- 
prises, 1565 India St., San Diego, Calif. 


‘tis 


NAIL-PULLING NAIL SET hasa 
wedge-shaped hard-rubber pillow around 
its shank. Used as a safety grip, the rub- 
ber takes the sting out when you are 
setting nails. As a fulcrum under the 
head of a claw hammer, it’s a soft cush- 
ion that permits you to pull out nails 
without marring the surface of the work. 
The Better Setter is priced at 59 cents. 
Gordon Mfg. Co., Farmington, Conn. 
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DELAYING SWITCH (finger points 
to it in photo) keeps the garage light on 
for two minutes after you close the door 
to give you time to get in the house. 
Genie Switch can be installed also in the 
| control box of automatic door openers 
other than those of its maker. $5.95. The 
Alliance Mfg. Co., Alliance, Ohio. 


CLEANING FLUID —a blend of two 
Du Pont Freon solvents—lets you dunk 
and clean a motor while it’s running. 
Nonconductive, nonflammable, and non- 
toxic, it removes dirt and grease without 
harm to insulation. Eight-ounce bottle of 
En-Irt costs $1.70. Kyle Products Co., 
2207 Old Orchard Rd., Wilmington, Del. 








a SPRAY BANDAGE is RASPING PLATES REDWOOD STAIN 
id antiseptic liquid plastic in fasten on spindle for chuck- contains ultraviolet filter 
b- an aerosol can. You spray’ ing in a 4-inch drill. The that screens out rays of sun 
re it on minor cuts, scrapes, five-inch steel disks are and makes outdoor furni- 
he or burns to form a seal and made with faces of three ture and woodwork wear 
sh- relieve pain. Steri-Spray is types: medium, coarse, and better. Quart, about $2.50; 
ils good also for poison ivy, combination. Each, $1.98, gallon, $8. Clear gloss for 
rk. sunburn, and insect bites. or all three for $5.75. Alex- _ finish is about $3.75 a quart, 
ts. Cost, $1.69 a can. Mennen ander Sales, 140 Marble- $13a gallon. Sapolin Paints, 





Co., Morristown, N. J. 


dale Rd., Tuckahoe, N. Y. 


Inc., 205 E. 42 St., NYC. 
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LIQUID MEAL is a substitute for 
breakfast or lunch when you can’t take 
time out to eat. Not a diet food, each 
1214-ounce can contains fat, carbohy- 
drate, protein, vitamins, and minerals, 
adding up to 400 calories. Nutrament, 
chocolate or vanilla, costs 39 cents a can. 
Edward Dalton Co., Evansville, Ind. 


“ » 


CONCRETE-PATCH KIT includes 
all materials and tools you need for a 
repair around the house. Cement and 
sand blended with chemicals for water- 
proofing, bonding, plasticizing, and hard- 
ening are contained in a vinyl bag. Bag, 
with trowel and mixer-edger, is packed in 
a plastic mortar box. Two sizes: 2144 
pounds, $1; 6 pounds, $2. Instant Crete, 
1134 E. St. George Ave., Linden, N.J. 
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WAFFLE FLUORESCENT has 
five feet of tube in wormlike convolu- 
tions behind a grid face. The panel lamp 
is 114 inches deep, fits in 12-inch-square 
ceiling recess, and operates at 50 or 80 
watts, giving more light at 80 than four 
conventional 20-watt tubes. $6.95. Gei- 
eral Electric, Nela Park, Cleveland. 


SAW-CLAW is a double-pronged, 
spring-loaded steel bar that mounts on 
the guide bar of a chain saw. It supports 
the weight to keep the saw steady as you 
prune limbs, slash brush to the ground, 
or nose-cut slots or mortises in fence 
posts. The bar lets you move the saw 
forward and backward; the claw keeps 
it from walking or twisting. $11.75. Glen- 
ford Mfg. Co., Glenford, N. Y. 
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Unsinkable Plastic Sports Kayak 


This plastic dinghy has air compart- 
ments fore and aft of the cockpit to give 
buoyancy. It’s molded of Marlex poly- 
ethylene impregnated with permanent 
color. Seams are heat-sealed to make 
them leakproof. The Sportyak is 7 feet 
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| WINDSHIELD 
. WASHER 


WINDSHIELD WASHER shoots a 
stream under foot pressure. A pump inde- 
pendent of the car’s vacuum or electric 
system spews water from adjustable jet 
nozzles. A multiposition bracket keeps 
the reservoir upright on slanted surface. 
Big Shot is made for U. S. cars and 
trucks, and for foreign cars with limited 
underhood room. Either size, $10.85. 
Anderson Co., 1075 Grant St., Gary, Ind. 


long, 29 inches wide, and 12 inches deep. 
It weighs 20 pounds, will carry a 250- 
pound load. You can lift it without help 
onto a car-roof rack or stow it in the trunk. 
$59.95. Dayton Bait & Marine Products 
Co., 2701 S. Dixie Dr., Dayton, Ohio. 





TWO-SPEED DRILL runs on a 
balanced motor that, the makers say, ad- 
justs automatically to 1,500 r.p.m. when 
you are drilling a 14-inch hole in metal, 
to 1,050 r.p.m. when you meet greater 
resistance in a 3%-inch hole. It will drill 
up to one inch in wood, and is powerful 
enough for stone, tile, or concrete. Duo- 
Drill is $27.95. Cummins Portable Tool, 
5055 N. Lydell Ave., Milwaukee. 

















so 


1.The £ 





WHAT TO DO 


When a Boat 
Capsizes 


By George Daniels 


TRIM little outboard utility swings 
A around in the afternoon sun. A 


passenger hoists himself to the 
back of the seat. A sudden wave throws 
him off balance. He grabs a gunwale as 
he pitches outward—and over she goes. 
For a moment only white foam surrounds 
the capsized hull. Then, one by one the 
passengers bob up around her. Accidents 





AN OVERTURNED BOAT, or one filled with water, 


usually makes a fine life preserver. Wood con- 


struction or flotation material will keep it afloat 


like this bring about the loss of many 
lives each year. 

When a boat swamps, the shakeout, a 
technique originated by canoeists, can 
be used to empty the water from it. You 
can try the principle at home. 

Float a wooden bowl in a dish pan. 
Fill the bowl to the rim with water and 
it will float like a swamped boat, almost 
sunk. Now give it a push with your fin- 
ger, bearing down slightly on the pushed 
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irst and best rule: Stay with boat 


indefinitely. Staying with it boosts rescue 


chances; a boat is much easier for rescuers to 
spot in the water than lone swimmers. 


3.Or perhaps you can right it...! ~ 


A ROLL-OVER is accomplished this way: Push 
down on near side with hands and feet, and 


grip opposite gunwale as it rises. When half 
over, the hull will complete roll by itself. 
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2,.Sometimes you can push boat to lan 


A GOOD SWIMMER can grip the stern of a cap- boat, swing your body—as you would an out- 
sized boat and kick for shore. To steer the board motor. Progress is slow—but safe. 


to 


¢.... “Climb in, and paddle ashore 


if SWAMPED BOAT will keep all heads above the ward. Stroke downward for a balancing effect 
: water. Swim into it. Use hands to paddle for- if the swamped hull begins to tip. 
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4.Or you can rock 


the water 
out of the boat 


THE SHAKEOUT is a method of emptying a 
swamped hull in deep water. First, give 
the stern a downward and forward shove. 
Bow will rise (1), spilling out water. 
Stern will then rise, bringing some water 
with it, but not the full load. Rock and 
roll is next step (2). Man at left shoves 
down and away on his side of hull, releas- 
ing pressure as outward slosh of water 
slows. Man at right then gives down-pull 
and shove outward in same way to bring 
more water over his side. Rhythm of shake- 
out must be timed to roll of water in hull. 
Freeboard increases rapidly. In this pic- 
ture (3), taken only 15 seconds after 
preceding one, man at left appears to be 
standing on bottom but is actually in 15 
feet of water, lifted by down-push on boat. 
For final stage, breast into boat over 
transom, and bail or splash water out. If 
your balance is good you can use paddles 
or oars (4). If not, sit down in center and 
splash out remaining water with hands. 





side, and much of the water will slosh 
over the side. Repeat the process a few 
times and the bowl is practically empty. 
Notice that timing your push to the roll 
of the water in the bowl is more impor- 
tant than the power of the push. The 
same is true when you shake out a boat. 

With a very light boat, you grip the 
stern with arm flexed and knees drawn 
up for a propulsive kick and a shove. 
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Even a slow movement of the swamped 
hull brings a swell of water over the tran- 
som. From here on, depending on the 
boat, shove it sideways or lengthwise, 
tipping to slosh the water out. 

Simple bailing is possible with many 
rowboats, skiffs, and similar hulls. Sim- 
ply oreast aboard the swamped boat and 
kneel on the bottom amidships. If the 
rim of the hull (gunwales and transom) 








remains even slightly above the surface, 
you can bail it out. One advantage of 
this procedure: You can help others into 
the boat when it’s floating high. 

Reboarding from the water. Always 
come in over the transom if you can, 
even alongside an outboard motor, as 
you'll tip the boat far less. 

If you must come in unassisted over 
the side of a narrow boat, hold the gun- 


wale with one hand and a seat or thwart 
with the other, pulling your upper body 
up and in as quickly as possible, aided 
by a sharp kick. If you turn your body 
as you go over the gunwale you can 
swing your legs in almost instantly, cen- 
tering your weight. If you’re fast enough, 
the gunwale may even dip under slightly 
and rise again without taking on a serious 
amount of water. 
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5. Once 
empty, 

boat 

is easy 

to push 


SWIM PROPULSION of an 
empty boat makes for re- 
markably fast headway, a 
fact to remember if you 
simply fall overboard— 
or if you find it difficult 
to get in after going 
through a shakeout. 


OVER THE TRANSOM, when this is possible, is 
the safest approach since it minimizes tipping. 
Grab the transom with both hands, lunge down 
until your shoulders are under water, give a 
strong kick and pull upward until you can bend 


YOU CAN BOARD OVER GUNWALE on most skiffs, 
runabouts, and rowboats if transom is blocked. 
Lunge down to shoulders. As rise begins, start 
strong leg kicks, pull up with hands on gunwale, 
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into boat at hips. Let your upper body down into 
boat, legs up. Finally, bend your knees to bring 
your legs in, and roll over, settling into bottom 
of boat. A second person can hold onto the 
boat to help steady it while you clamber in. 


es 


and start turning your body. The rising turn 
and release of right handgrip on gunwale brings 
you into the boat as in photograph below. Lean 
back slightly to keep boat from tipping. 
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Detroit influence shows in quad lights, plunging hood line, and wraparound windshield. 


Four-eyed Consul 


This New English Ford, the Consul 
315, is powered by a longer-stroke (but 
still oversquare) adaptation of the Anglia 
engine, with displacement upped to 81.78 
cu. in. and output to 56.5 hp. Four-speed 
transmission comes with floor stick or 
lever on the steering column. The five- 
seater has disk brakes on front wheels, 
variable-speed electric wipers, and strati- 
fied heating—fresh air on the face, warm 
air on the feet. 


Railroad adaptor on crane 


A new highway crane can be converted 
in minutes for use on railroad tracks. 
The crane is driven into position over the 
rails; a hand crank at either end then 
lowers front and back flanged wheels into 
position and jacks up the rubber-tired 
Wheels. The crane was designed by Harn- 
ischfeger Corp., Milwaukee, as a double- 
duty replacement for flatcar cranes. 
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REVERSE-SLANT REAR WINDOW is trailed by 21 
cu. ft. of trunk space with a wide-opening lid. 


or 
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Many-steepled church 


Welded four- and six-inch steel pipe 
forms the framework for the modern 
Gothic chapel being built at the Air Force 
Academy in Colorado Springs. Wedge- 
shaped sections, 75 feet long, were pre- 
fabricated and shipped to the site where 
they were assembled for the 150-foot-tall 
structure. When the skin is put on, the 
chapel will have 17 spires. 




















SE iS SESE TT 








What Makes T 


still 


a Hurricane? ss 





To understand hurricanes we must first know Air turbulence is caused by the Cold, 
what causes wind. Rising warm air creates difference in densities between the two the we 
a low-pressure area. Air from surrounding fronts. Warm, moist air is lighter than § Spinm 
high-pressure regions rushes in. cold, dry air, and tends to rise. rising 





A vicious circle is created by the rising As more moist air enters, pressure drops § The | 
air. As the spinning of the updraft still further. As long as it’s over warm greate 
becomes faster, more and more moist air water, the hurricane continues to grow. (high 
is continually drawn in and pulled up. It weakens over cool water or land. a stor 


Tornado: 
Hurricane’s 
Vicious Small 
Cousin 


Tornadoes are usually accompanied by 
thunderstorms. A mass of moist air; a 
layer of warm, dry air over it; an invad- 
ing cold front—and the fearsome twister : : 
may form. Several may attack at once. . : . As wa 
Even if they’re spotted by radar, their os Si ce ae kak a cuts | “Pdra 
great cross-country speed—up to60m.p.h.  q@ destructive swath only 300-400 yards mamn 
—allows little time for warning. wide. A few have extended over a mile, } "ds 





release, | 
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HE rhythmic rolling of the surf slows rain and salt spray. A hurricane has hit. 
to a long swell. The air is hot and What causes these killer storms? 
still and very damp. Dark, angry clouds Weathermen still don’t know all the 
spread across the sky. Suddenly the wind answers. But the sketches below show 
rips across the shore, drenching it with basically what happens. 





Warm aif 


Cold, dry air pushes in underneath With the rise of warm air, a low-pressure 
the warm, moist air. The earth’s area forms. Into this rushes cold air. With 
spinning makes cold air swirl around the ever-faster spiraling updraft, energy 


nsing warm air, in a spiral effect. of hurricane proportions is stored up. 








ops | The lower the pressure, the Hurricane’s eye, or center, is relatively calm, 





greater the wind velocity. Planetary but surrounding winds may hit 200 m.p.h. 
W. (high-altitude) winds will carry As they near the eye, their speed increases. 
| astorm thousands of miles. Updraft reaches up eight miles or more. 
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As warm and cold air meet, an Buildings often explode because the high air 
cuts | “Pdraft forms and creates effect of pressure inside them pushes out against the 
ds mammoth vacuum cleaner. Spiraling low pressure in the tornado’s funnel. The 
le. winds may reach up to 800 m.p.h. high winds can drive a straw through a pole. 


strip release, produced by Filmstrip-of-the-Month Clubs, New York, N. Y. 101 
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Homing radio spots 
downed pilots 


Two directional radio antennas and a 
left-right meter enable rescue planes to 
home in immediately from as far as 150 
miles away on a pilot downed on land or 
at sea. When both antennas are at right 
angles to the downed pilot, the meter 
registers zero, and the plane then flies 
on a straight line. When it’s directly 
overhead, the needle dips. 

The system, developed by Douglas Air- 
craft Co., includes a floating antenna for 
the “lost” pilot. Connected to a water- 
proof belt-radio transmitter, this antenna 
sends distress signals as soon as the pilot 
pulls his parachute rip cord. It’s encased 
in a rubber bag that inflates automati- 
cally and floats upright. 
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Fiber-glass air ducts 

Vinyl-coated fiber-glass ducts are made 
to carry either hot or cool air. Thermal- 
insulated and sound-absorbent, they have 
the same inside diameter as sheet furnace 
pipe and can be installed with standard 
fittings. Armaglas is made in six-foot 
lengths by Armstrong Cork. 
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INDICATING METERS mounted on top of instru- 
ment panel enable rescue plane to home in on 
downed pilot. Needle at right registers zero when 
two left-right antennas put plane on course. 


Smorgasbord Row 


A row of vending machines on a 
main thoroughfare in Stockholm, 
Sweden, lets working wives buy food 
for dinner while on the way home. 
It’s 100 feet long; contains 1,515 
compartments, 492 refrigerated; of- 
fers milk, fruit, vegetables, meat, 
bread, and a number of specialties. 


Works on moonlight 


A photodetector so sensitive that it 
responds to weak rays from the moon has 
been built by IBM for the National Aero- 
nautics and Space Administration. It’s 
part of a system that points an orbiting 
satellite’s instruments in the right direc- 
tion to help collect data in space. 




















Hand-pump respirator 


A bellows attached to a face 
mask provides artificial respira- 
tion by forcing air into a victim’s 
lungs. It’s pumped by hand, has 
a valve that diverts exhaled air 
to keep it from being breathed 
again. A whistle warns if any- 
thing isn’t working properly or 
air isn’t entering the lungs. The 
resuscitator was invented by a 
London doctor. 








PS PICTURE NEWS 


RESCUE PLANE homes in on pilot and floating ANTENNA is in rubber bag that inflates auto- 
beacon antenna (arrow). From here it can cir- matically and floats upright. It is connected 
cle overhead and call helicopter or boat to to belt radio by waterproof cable. Radio be- 
the scene to pick up the downed pilot. 


gins broadcasting when pilot bails out. 





“Flak” from static electricity 


The unusual photo above was taken by a movie 
camera as an Air Force Globemaster ee 
an air-drop zone at the South Pole. The “stars” 
the sky resulted from static electricity caused i 
rapid film movement inside the camera in the ex- 
tremely cold, dry climate of the Antarctic. 
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Laundry travels on wheels 


A trailer now takes laundromats to resorts and 
villages where operating a stationary establish- 
ment would be unprofitable. The LaundroMobile 
contains 20 coin-operated washing machines, six 
dryers, water, pumps, and its own generator for 
electricity. The vehicle is made by Automatic 
Service and Supply Co., San Antonio, Tex. 
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Now Shock 
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Are Getting 
Smarter 


PISTON-ROD BEARING 





PISTON ROD 


FLUID RESERVOIR 





ORIFICES AND PISTON VALVES 


ERATE 





PISTON 


WORKING CYLINDER 





BASE VALVE 


MOST DIRECT-ACTING SHOCKS are arranged as 
shown in this cutaway of a Monroe-Matic. 
Piston is attached to car body, cylinder to axle. 
Fluid flows to and from reservoir surrounding 
the cylinder through a valve at the base. 
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Recent trends in suspension 
design are giving your shocks 
a bigger-than-ever job to do 


By Hubert Luckett 


your car in a quick maneuver at high 

speed, or if the rear end tends to 
walk off the road taking a turn on a 
moderately rough surface, it may be that 
your shock absorbers are too weak to do 
their job. If making time on a rolling, 
winding blacktop is like crossing the 
wake of the Queen Mary in a rowboat 
(or you become momentarily airborne 
taking a grade crossing at a rapid clip), 
you can be sure it’s time to do some- 
thing about the shocks. 

Don’t discount this possibility just be- 
cause your car is new or you have only 
a few thousand miles on your present 
shocks. Unless you’ve kept up with the 
changes that have been going on, you'll 
be surprised to learn how far you can go 
in tailoring your ride to suit your per- 
sonal tastes and driving habits by chang- 
ing shocks. 

Talking to ride and suspension engi- 
neers, I found that the reasons behind 
this come from two directions: 

@ Modern suspensions assign a bigger 
role to the shocks—they rely on shock- 
absorber control as a trapeze artist relies 
on his partner. 

@ Shock absorbers have become far 
more sophisticated machines—more ver- 
satile, effective, and “intelligent.” 

Softer and softer. Car makers have 
been trying to outdo one another in the 


L: YOU feel uneasy about controlling 
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BOTTOMING VIOLENTLY, its front wheels leaving the road, a car 
with weak or worn shocks takes a “thank-you-ma’am” bump. 


past few years to produce a luxurious 
“boulevard” ride for normal driving. To 
get the lower spring rates and ride fre- 
quencies needed for this, suspension de- 
signers keep making the springs more 
limber and finding ways to reduce sus- 
pension friction. They’ve gone to coils, 
torsion bars, and longer leaf springs. 
They’re even experimenting now with 
single-leaf springs. 

Softer springs are fine for soaking up 
small bumps—yielding so easily that lit- 
tle disturbance reaches the car body. But 
when the going gets a bit rougher, wheel 
deflection is apt to get out of hand. Not 
only do the wheels want to move too far 
—they don’t want to stop bouncing. This 
is where the shocks come in. The only 
way you can get by with ultra-soft 
springs is by additional control from an- 
other source. If you want to preserve the 
smooth-road ride, the control should be 
added with some discrimination—very 
little on small bumps but plenty of 
muscle to take care of the big passenger- 
jarring ones. 

As one engineer describes the problem: 
With the old stiff suspensions, shocks 
were expected simply to limit body mo- 
tion on rebound after a hard bump—main 
consideration being control of the sprung 
masses. The stiff springs did a fair job 
of keeping wheel motion under control. 
Now the emphasis has shifted. The out- 
standing problem is control of the un- 
sprung masses. The shocks have to cope 
with shake and jitter and keep the wheels 
out of the air and on the road. 

Shock absorbers are heat machines. 
As spring rates and frequencies come 


FLUID RESERVOIR 


LOUVERED BAFFLE 


RESERVOIR INLET 
AND OUTLET VALVES 


WORKING 
CYLINDER 


ORIFICES AND 
PROGRESSIVE PISTON VALVES 
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PISTON-ROD BEARING ? 


—_— = 








ROD-PROTECTING 
BELLOWS 


DIFFERENT ARRANGEMENT used by Columbus 
replacement shocks has cylinder attached to car 
and piston to the axle. Fluid reservoir is above 
the cylinder. Maker claims that less agitation 
and more direct flow minimize aeration. 
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Engineers are finding new jobs for shocks—as well as ways 


down, shock absorbers have more work 
to do. At 50 m.p.h. on a washboardy 
blacktop, the shocks on your car will 
absorb about enough energy in a mile to 
lift a two-ton car 24 feet. Basically they 
do this by converting energy from sus- 
pension motion into heat and delivering 
the heat to the atmosphere. The heat is 
generated by fluid friction as oil in the 
shock is forced, through appropriate re- 
striction, from one working chamber to 
the other. Its effectiveness in continuous 
use is limited by the amount of heat it 
can dispose of. 

Since about 1956, direct-acting shocks 
have been almost universally used on 
passenger cars. Typically, the piston is 
attached by a rod directly to the sprung 
weight; the cylinder and reservoir are 
fixed to the unsprung mass. Usually, the 
valve action that controls fluid flow oc- 
curs in three phases, depending on the 
speed with which the piston moves up 
and down in the cylinder. These involve: 
low-speed orifice, blowoff valve, and high- 
speed restriction. 

The low-speed orifice is little more 
than a slow leak, allowing a small flow 
at all times. This is the only mode of 
operation you can test by stroking a 
shock absorber by hand. Since it is ef- 
fective at slow stroking speeds, it is the 
phase involved in the smooth-road ride. 
The choice of orifice size should provide 
enough control to prevent body “float” 
without introducing hard feel or low- 
speed harshness. 

At higher road speeds on moderately 
rough surfaces, or on hard bumps, the 
low-speed orifice can’t handle the addi- 
tional fluid flow due to the increase in 
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stroking speed. Fluid pressure rises until 
it forces the blowoff valve open, allowing 
flow through a second, larger, orifice, 
Since this valve will usually open wider 
as flow increases, it tends to keep the 
amount of shock contro] fairly constant 
over a considerable range of piston 
speeds. 

The third phase comes into play at 
still higher stroking speeds. The high- 
speed restriction is an orifice placed up- 
stream of the blowoff valve so that fluid 
must flow through it before it reaches 
the valve. It limits flow at high stroking 
speeds, giving an increasing amount of 
shock control as speed increases. It has 
practically no effect at low speeds but 
can prevent bottoming when you hit such 
bumps as a “thank-you-ma’am” railroad 
crossing. 

The variations. There are exceptions 
to this three-phase operation. Chrysler 
has used shocks in which the flow is en- 
tirely controlled by open orifices. Char- 
acteristically, these give very light control 
at low stroking speeds, but more than 
twice as much at double the speed. Co- 
lumbus replacement shocks use a differ- 
ent kind of valving. Instead of a blowoff 
valve that opens at a set pressure, an 
arrangement varies the opening of the 
fluid passages continuously. 

In any case, the amount of control 
exercised for both jounce and rebound 
can be varied by choice of valving and 
orifice sizes. There is no “right’”’ answer. 
What finally winds up on your car is 
largely a seat-of-the-pants judgment by 
a ride engineer as to the kind of ride you 
want. While shocks bring a degree of 
“intelligence” to the job of controlling 


WALLOWING and heel- 
ing during quick ma- 
neuvers at high speed 
can be helped by shocks 
giving firmer control. 
Don’t expect to make 
your sedan corner like 
a sports car—other sus- 
pension elements con- 
trol lean in a long hard 
turn—but shocks do re- 
sist the effects of sud- 
den side forces. 
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wheel deflection, their I.Q. 
is still not high enough to 
avoid some compromise be- 
tween a soft ride and a con- 
trolled ride at high speed. 

A story told to me by 
three different engineers il- 
lustrates the point. Details 
varied in each telling, but 
the sense of the story was 
this: A bright young engi- 
neer who had made some- 
thing of a reputation as a 
ride man was enticed away 
from his original employer 
by a rival manufacturer. 
He was given the job of 
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a Simplified 
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flow diagram 
shows typical 
shock operation 











Piston and rod are mov- 
ing up. Fluid flows from 
chamber A to B. Control 
is determined by re- 
bound valve in piston. 
Because rod is moving 
out of cylinder, fluid 
must flow from reservoir 
to fill the space left 
empty. Fluid is admitted 
through the cylinder- 
intake valve. 
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FLUID LEVEL —— 
PISTON-INTAKE VALVE 





working out final details on 
the ride for one of the next 
year’s models. After weeks 
of painstaking labor, he was 
sure he had it made. The 
company brass went for a 
ride. 

“This is great,” they 
commented as they put the 
car through its paces. “Fin- 
est ride we’ve turned out 
yet. Handles beautifully. 
But our customers expect a 
plushier ride. Let’s take out 
about half the shock con- 
trol.” 

The double standard. 
The philosophy of ride en- 
gineers working for shock- 
absorber manufacturers leans toward 
firmer control than is usually chosen by 
the car makers. According to one shock 
manufacturer, his standard replacement 
shock gives about 10 percent more con- 
trol than the original equipment it re- 
places. His heavy-duty replacement gives 
about 25 percent more, and his extra- 
heavy-duty gives about 40 percent more. 
The heavier-duty types are larger in di- 
ameter, and so the internal working 
pressures are lower for a given amount 
of control. This not only promises longer 
life, but some experts say the lower work- 
ing pressure allows firmer control with 
less harshness. You don’t have to settle 
for a fixed control characteristic— Gabriel 
sells an adjustable shock that allows you 
to choose rebound control in three steps. 

One problem shock-absorber designers 
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conraession 


Piston and rod are mov- 
ing down. Fluid flows 
from chamber B to A. 
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Rod moving into cylinder 
takes up space formerly 
filled with fluid. Excess 
fluid flows through base 
valve to reservoir. Con- 
trol is determined main- 
ly by base valve, with 
some additional control 
by piston-intake valve. 


BASE VALVE 
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must cope with is air becoming trapped 
in the fluid and forming a compressible 
mixture. In mild cases this may only 
cause a jerk in the ride. Under severe 
operating conditions it can cause sub- 
stantial loss of control. 

Here’s how it happens: The piston 
works up and down in a cylinder filled 
with fluid. When the piston moves into 
the cylinder, the added length of piston 
rod takes up space. It’s like fingering an 
olive from a full Martini—it overflows. 

In a shock, there must be a reservoir 
to take the overflow and allow the fluid 
to return to the cylinder when the rod 
is withdrawn on the return stroke. An 
air space is needed in the reservoir to 
take care of fluid expansion. With the 
standard design, the reservoir is a ring- 

[Continued on page 179] 
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Compact tank would fire missiles 


This aluminum tank has been proposed 
to the Army. It could be used for both re- 
connaissance and assault, and would fire 
wire-guided missiles. Forsyth & Co., 
Burbank, Calif., plans an engine and 





Only door to vault is behind manager's desk. 


Circular bank vault 


The vault of this branch bank at Dum- 
fries, Va., is three-quarters outside the 
building. The stone “roundhouse,” 20 feet 
in diameter, is at one corner, but you can 
get in it only from inside—through a 
314-inch-thick steel door. 
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other parts similar to those in compact 
cars. With driver supine, the low sil- 
houette would be a poor target for enemy 
guns. The tank would weigh five tons, 
could be airlifted by helicopter. 








Gnat merry-go-round 


The inverted funnels around the rim of 
the table above are gnat traps. They are 
baited with the same kind of substance 
that attracts the insects to your eyes on 
sultry days, and the table is rotated by 
motor so that each trap collects approxi- 
mately the same number. Then Univer- 
sity of California scientists add repellents. 
They are trying to determine which best 
cancels the attractive power of the bait. 























Exciting tales from the files of one of the 
world’s foremost crime-fighting agencies 
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BOOK DIGEST : U.S.Secret Service 


Robbing the 
Money Factories 


By Walter S. Bowen and Harry Edward Neal 


The fabulous treasures of silver coin, gold ingots, and newly 
printed money that lie in the vaults of the U.S. Mints at San 
Francisco, Denver, and Philadelphia, and in the Bureau of 
Engraving and Printing in Washington, have probably tempted 
many thieves; yet few have tried to lay crooked fingers on this 
wealth of the nation. And the few who have tried have not 
completely succeeded, thanks partly to security safeguards and 
partly to the efficiency of Secret Service agents. 


The Mystery N 1889, Secret Service Agent (later 
of the Missing Chief) A. L. Drummond was aboard 


a train on a vacation, heading from 
Gold Bricks Washington to Maine. At the railroad 


station in New York he received a tele- 
gram from Chief John S. Bell in Washington. The message was cryptic: co 
SEE DIRECTOR PRESTON, PHILADELPHIA MINT, AT ONCE. HIGHLY IMPORTANT. 

Drummond had a flair for solving mysterious cases. They were a chal- 
lenge, a means of pitting the shrewd against the clever, the hunter against 
the prey. Perhaps something had happened at the Mint that would make 
up for the interruption to his vacation. 

He was not disappointed. At the Mint he sat with Director Preston and 
Superintendent Bosbyshell in Preston’s office. 

“We're missing about 130 thousand dollars in gold,” Preston said, “I 
don’t have to tell you that we're pretty upset.” 

“Do you have any leads?” Drummond asked. “Any ideas who might have 
taken it?” 

“None. That’s 700 pounds of gold, and there’s not a single clue. The 
vault doors haven’t been tampered with. The combination of the inside 
grilled door is intact. Everything is just as it should be, except that 50 gold 
bars have disappeared!” 

“When did you discover the loss?” 

“Yesterday. Superintendent Bosbyshell was with me when we went into 
Vault Six and learned of the shortage. To make sure there was no mistake, 
we weighed the contents of the vault, and we were shy 50 bars.” 

Drummond nodded thoughtfully. “How many men know the combina- 
tion of the vault?” 

“Only three. Bosbyshell, Cochran, who is our official weigher, and I. 
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But even if Cochran or I could have opened the main vault door, there was 
still the inner iron-grille door. That’s always sealed and locked, and the 
combination is known to only two other men—Jamieson and Strubel. When- 
ever gold bars are to be put in or taken out, one man of each team must be 
on hand—one to open the main door, one to open the inner grille.” 

“It sounds pretty thiefproof,” Drummond commented. “But what's the 
possibility of collusion between Cochran, for example, and either of the two 
who hold the combination to the grille?” 

“Oh, come now, Mr. Drummond,” Preston said. “All these men are 
above suspicion, and .. .” 


| apie MOND interrupted. “But they’re the only ones who could open the 

doors .. . and 50 gold bars have been removed.” He paused a moment. 
“You mentioned that the inside grilled door was sealed and locked. Was the 
seal intact when you discovered the loss?” 

“That’s another thing,” Preston answered. “The grilled door was locked 
and properly sealed with the official stamp—and the stamp is put on only in 
the presence of both men who know the combination. If there was any 
inside conspiracy, it would have to include at least three people—Jamieson 
and Strubel, plus Cochran, Bosbyshell, or myself. But I must remind you, 
Mr. Drummond, that we're talking about 700 pounds of gold. That’s a load 
that a man can’t simply put under his shirt and carry out. Besides, there’s 
a guard at every door. Nobody is allowed to take out any package unless 
the guard passes it.” 

“Thank you, Mr. Preston,” Drummond said. “Now let’s not spread the news 
that I’m here to investigate this shortage. I want to scout around awhile.” 

“Of course. We'll do whatever we can to help. Do you have any ideas?” 

Drummond shook his head. “Not yet. But nine times out of ten the 
crook who tries hard to hide every possible clue will overlook some little 
thing.” He stood up. “May I have a look at the vault?” 

“Sure thing. But I should tell you that we took the grilled door off its 
hinges to carry out the vault contents for 
audit. That’s how we discovered the 
shortage. The door hasn’t been replaced 
yet.” 

In the basement, Drummond was in- 
troduced to Cochran, the weigher, as “a 
visitor who'd like to see our vaults.” 

As they approached Vault Six, Drum- 
mond said, “I wonder if I might have a 
look inside this one?” 

“You certainly may,” Preston said. “Go 
ahead, Cochran—open it.” 





: ' . Cochran pulled on the handle. 
Cochran twirled the dial, right, left, The heavy door didn’t sae ag 


right and left, then stopped and pulled 
on the handle to open the door. It didn’t budge. Again he worked the 
combination. Still it failed to open. “It doesn’t seem to work,” Cochran said. 
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“Let me try,” Superintendent Bosbyshell said. Under his manipulation 
the heavy door swung back smoothly. 

Inside, Drummond looked closely at the bars of the grilled door from top 
to floor, then asked that the door be replaced on its hinges. Cochran set it 
up level with the floor, merely holding it in place. “Is that the way it always 
hangs?” Drummond asked. 

“No, sir,” Cochran said. “But it’s very heavy and I thought you just wanted 
a general idea how it looked.” 

“I'd like to see it on the hinges, if you don’t mind. Here—I’ll give you a 
hand,” he said, taking off his coat. “Better take off your coat, too,” he 
added, smiling. “This is going to take some muscle.” 


Oyen glanced inquiringly at the superintendent, who nodded. 
Cochran removed his coat and helped Drummond place the door on 
its hinges. Drummond stood slightly behind Cochran, his eyes on the man’s 
back and waist. 

“Thanks very much,” Drummond said. 

Cochran left the vault, and Director 
Preston scratched his head. “What was 
that all about?” he asked. 

Drummond pointed to the bottom of 
the grilled door. “Did you notice those 
scratches on the grille, about four feet 
from the floor?” 

Preston shook his head. “What about 
. yer os them? That door has been there a long 
Po oneny = pens yo phe back, time. Probably all the doors in the other 

vaults have the same scratches.” 

“I hope not,” Drummond said, “because if they do, you’ve probably had 
shortages there, too.” 

The Director chuckled. “You're way off, Mr. Drummond. We've weighed 
the gold in all the other vaults and it’s intact. This was the only shortage.” 

“Fine! Then we won't have to worry about the others. Now, may I use 
the telephone in your office?” 

On the way upstairs, Preston wanted to know more about Drummond's 
suspicions. “Let’s wait until I prove things out,” the agent said. He tele- 
phoned the Philadelphia office of the Secret Service and asked that three 
agents be assigned to him immediately. In a little while, the agents met 
Drummond at the Mint and he left with them. 

Drummond and the agents returned about two-thirty. “Ask Cochran to 
come up,” he said. “And bring in Mr. Bosbyshell, too.” 





HEN they arrived, Drummond wasted no time. “Cochran,” he said 
sternly, “I want to know what you did with the 50 gold bars you took 
from Vault Six.” 
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“What are you talking about?” Cochran asked, his face flushed. “Are you 
trying to say—” 

“I'm saying you stole that gold,” Drummond said. “The sooner you re- 
turn it, the more leniency you can expect.” 

“Mr. Preston!” Cochran exclaimed. “This is ridiculous! I—why, you know 
that I couldn't possibly carry 700 pounds of gold out of the building, even 
if I had the chance.” 

“You had the chance, all right,” Drummond put in, “and I know how you 
got the gold out. You took a piece of bent wire and dislodged the bars from 
the top of the pile next to the door, then slipped each bar underneath the 
door. You didn’t have to go inside the grille at all. And I know how you 
smuggled the bars out of the building.” He pointed to the three men. “These 
are Secret Service agents,” he said. “This afternoon it took the four of us 
less than an hour to find the tailor who made the secret pocket in your 
pants—and this morning I needed only one look to see that your suspencers 
were especially strong. You wore a long coat to cover any suspicious bulge 
in your false pocket. No guard would stop you at the door unless you were 
carrying a package he could see. You took the bars out one at a time—and 
you might still be stealing them if the shortage hadn’t been noticed yesterday.” 


OCHRAN stood silently, staring at the faces of the men in the room. 
Suddenly he lowered his head and began to sob. No other confession 

was necessary. Later he led Drummond to an unused sewer pipe leading 
from the basement of his home, where the gold was hidden. 

“T still don’t understand how you figured it out,” Preston told Drummond. 

“Just common sense,” the agent said. “The scratches were a clear indica- 
tion of the way the bars had been taken out. I suspected Cochran when he 
seemed unable to open the vault door—a guilty conscience made him nerv- 
ous. When he didn’t want to put the door on the hinges, I figured there was 
a reason—he didn’t want me to see that there was space enough underneath 
to pull a gold bar through. I saw that he had those peculiar suspenders and 
that his trousers were unusually wide at the waistband. The bars had to be 
smuggled out under someone's clothing. I put all the facts together and— 
luckily—came up with the right answer.” 

Drummond shook hands with Preston and sent a telegram to Chief Bell: 
MINT CASE SOLVED. REPORT FOLLOWS. GOING ON VACATION. 


eeeeeeeveeeeeeeeeeeveeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeee 


The Man Who ERHAPS the most sensa- 
Walked Off with a tional theft from the na- 

tion’s money factories oc- 
Bundle of Bills 


curred in December, 1953, when 

James Landis, 29, an employee 

of the Bureau of Engraving and Printing in Washington, carried $128,000 

in newly printed $20 bills out of the building, and concealed another $32,000 
in the Bureau itself to be taken out on another trip. 

Landis’ job at the Bureau was to operate a currency-wrapping machine. 
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The new $20 Federal Reserve notes, in bundles of 4,000 bills, held together 
tightly by flexible steel bands, were sent to his section to be neatly machine- 
wrapped in heavy brown paper. To each bundle, or “brick,” was affixed a 
label describing the contents, including the serial numbers of the bills. Once 
wrapped and labeled, the bricks were piled on skids, or wooden platforms, 
to be carted into the vaults and stored. 

Landis plotted long and carefully for his bold theft. During the weeks 
before the robbery he removed metal bands, paper straps, and small boards 
(used for stiffening the packages) from waste material at the Bureau and 
concealed them under his clothing, taking them home. 

There he cut a large quantity of plain bond paper into pieces the size of 
genuine bills, using the blank paper and stolen waste to make up two dummy 
packages exactly like those in which the $20 bills were wrapped at the 
Bureau. The plan was simple. He would substitute the dummies for two 
real packages of $20 notes, worth $160,000. The dummy packages would be 
stored in the vault, perhaps for weeks. When they were finally discovered 
it would be virtually impossible to identify the thief among the many people 
who would have had access to the contents. 

On Dec. 30, 1953, at six o'clock in the morning, Landis telephoned a friend, 
Charles H. Nelson, asking him to buy a metal box. He also asked Nelson to 
invite another friend, Roger C. Patterson, to Nelson’s home that night, where 
Landis would meet them both. 

Landis wrapped the two fake bundles together and took the package to 
the Bureau when he reported for work that morning. In his pockets were two 
ordinary paper bags. Under Bureau regulations, employees were not per- 

— mitted to carry packages to their work 
areas and were required to check all par- 
cels in a room provided for that purpose. 

Landis carried the wrapped package 
past the guard at the door and deliber- 
ately headed for the parcel booth, osten- 
| sibly to check his package. The guard 
’ watched him as he approached the 
checking booth, but turned away to keep 


He cut the plain bond paper into - 
pieces the size of genuine bills. an eye on other employees arriving for 


work. Quickly Landis hurried away from 
the parcel room, carrying his package to the third floor, where he concealed 
it under a burlap sack suspended within a large trash can in Locker Room 
No. 327. He then went to his own locker room, D-101, on the first floor, 
changed into his work clothes, and reported for duty at his regular 7:30. 


WENTY minutes later, he lifted two wrapped bricks, each containing 
$80,000 in new $20 bills, from a skid parked several feet from the en- 
trance to Vault D-19. He took the bricks to his wrapping machine and 
bundled them in a sheet of kraft paper, then carried this package to the 
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fifth floor of “A” Wing, which was a section of the Bureau used for dead 
storage. 

There he unwrapped the package, removed the labels bearing the package 
number and serial numbers and put the 
labels in his pocket. Next he cut the steel 
bands from the bricks and placed the 
packages of $20 bills in the two paper 
bags he had brought from home. He put 
$128,000 in one bag and $32,000 in the 
other, and hid both bags under a pile of 
material in the dead-storage area. He 
then returned to his post at the currency- » 8, 
wrapping machine on the first floor and — the labels off and dried 

i em on the hot radiator. 
continued working there until 10:50 a.m., 
when he was given a customary 20-minute coffee break. 

Landis went to Locker Room 327, soaked the labels off the brown paper 
with hot water, and dried them on the hot radiator. He took the labels to 
the trash can where the dummy bricks were concealed, removed the fake 
packages, and took them into a toilet stall. There he pasted the genuine 
labels on the ends of the dummy bricks, using glue he had brought from the 
wrapping room. With a rubber stamp, purchased especially for the theft, he 
stamped the labels “HA 12-31-53,” to indicate that a Bureau employee with 
the initials “HA” had machine-wrapped these packages on Dec. 31, 1953. 

After covering the two dummy bricks with heavy brown paper, Landis 
carried them to the first floor and placed them on the storage skid among 
other packages containing $20 bills, wrapped exactly as the dummies were. 

At 3:10 p.m. Landis finished work, changed clothes in his locker room, and 
went to the dead-storage area on the fifth floor where his fortune was hidden. 
He stuffed a pair of dirty trousers, taken from his locker, on top of the $128,- 
(00 in one paper bag, leaving the other bag with $32,000 under the storage 
material. Now, with the bag holding the cash and the pants, he went to the 
first floor prepared to walk out of the building. 





T THE door the guard pointed to the bag. Calmly, yet breathlessly, 
Landis opened the bag, pulled the dirty trousers part way out, and 
grinned at the guard, who motioned him to proceed. Thus Landis walked 
out of the Bureau of Engraving and Printing with $128,000 in new $20 bills 
in a wrinkled brown paper bag. 

He went directly to the home of his friend, Charles Nelson, where Nelson 
and Patterson awaited him as planned. In the bedroom Nelson showed him 
the green metal box he had bought at Landis’ request. Landis took the 
trousers out of his paper bag, turned the bag upside down over the bed, and 
laughed as his friends stood goggle-eyed at the cascade of money that 
tumbled out. 

“Where'd you get that money?” Nelson asked in awe. 

Patterson asked, grabbing a package of the notes. “Is it real? Is it good?” 

“It’s plenty good,” Landis answered. “Brand new. Just made.” 
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“How'd you do it?” Nelson asked. 

“Never you mind,” Landis said. “Now you guys gotta help me. We have 
to change this for other money. Buy stuff in stores and get change.” Landis 
divided 200 of the notes among the trio and told his companions to buy 
inexpensive merchandise, bringing the change back to Nelson’s home, where 
it would be put in the metal box as a collective pot. 

This was one of the most welcome tasks that Nelson and Patterson had 
ever performed. Nelson’s first purchase was a half-pint of whisky. Then he 
embarked on a huge spending spree, buying more liquor, toilet goods, 
candy, neckties, shirts, playing cards, poker chips, and other articles. 

The next day Landis met another friend, William Giles. In Nelson's 
Packard they drove to Brentwood, a Washington suburb, and Landis sent 
Giles into various liquor stores to buy whiskey with $20 bills. 

On Jan. 2, Landis and his mother bought a 1953 Oldsmobile sedan costing 
$3,200. Landis made a down payment of $1,224.46, including about 100 
one-dollar bills and a number of $5, $10, and $20 bills. Throughout Jan. 2 
and 3, Landis and his companions continued to spend the $20 notes. 

On Jan. 4, Landis reported for work at the Bureau at his regular time. An- 
other employee, Sewell A. Davis, a stockman, was assigned to transfer 
bricks of currency from a skid in Vault D-19 to another location. 

Davis’ method was to pick up one package in each hand simultaneously. 
As he grabbed two of the bricks he paused for a moment and then “hefted” 
them carefully. He glanced at a co-worker, Paul Coakley. “One of these 
bricks feels light,” Davis said. “Does it 
feel light to you?” 

Coakley held the bricks. “Yes, it does,” 
he agreed. 


AVIS tore open the _ kraft-paper 
wrapping and was startled to see 
:" _ §@® only blank white paper. Coakley de- 
a Lt . livered the fake brick to the supervisor 
Davis paused a moment, then hefted : , 
the two bricks carefully. of the section and returned to the vault, 
where another worker, Frederick A. 
Minor, had just discovered Landis’ second dummy. The Secret Service was 
promptly called in. Agents began to question employees who would have 
had access to the money bricks. At quitting time, the investigators had not 
yet reached James Landis, and he left with others at the customary hour, 
meeting Giles, who was to drive him home. 

Before they reached Landis’ home they heard a news flash on the radio 
announcing the theft of $160,000 from the Bureau of Engraving and 
Printing. 

At the Landis apartment they put the remainder of the $20 bills and the 
other money in a large wooden box, and Landis, Giles, and Landis’ wife, 
Mamie, put the box in the car and drove across the Potomac to Virginia. 
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“We're going to see my wife’s father,” 
Landis said. “He'll hide the money.” 

They stopped at a hardware store and 
bought a strongbox and padlock. At 
about 9:30 p.m. they arrived at the home 
of Landis’ father-in-law, William I. 
Grant, who was employed on a private awe Se 
estate near Middleburg. —— s 


Landis told Grant about the theft of “tia 
the $20 bills. 





“You shouldn’t have done that,” Grant said. “You know it wasn’t right. 
You might know they’d catch up with you. You were foolish, plain foolish.” 

“I ain't so foolish, Pop,” Landis said. “I got the money, ain’t I?” 

“Where is it?” 

“Out in the car. And we're gonna leave it with you. You're gonna hide 
it for us.” 

“Oh, no. You don’t mix me up in this. Not me!” 

“Not for three thousand bucks?” 

Grant looked surprised. “Three thousand bucks?” 

“That’s what you get for hidin’ the dough,” Landis grinned. “Okay, Pop?” 

While Grant hesitated thoughtfully, Landis and Giles brought in the box 
with the money, and the new strongbox. Landis counted out $3,000 in $5 


and $10 bills, which he gave to Grant. Then the money was placed in the 
strongbox. 


“You hide it some place,” Landis said. 


ILLIAM GRANT must have spent a sleepless night thinking about his 

daughter and her wayward husband. He finally sought counsel from his 
brother-in-law and also from his family physician. Early the next morning 
he telephoned an acquaintance, Trooper S. S. Secrist of the Virginia State 
Police, asking Secrist to come to his home. 

Trooper Secrist learned the whole story from Grant, who turned over the 
empty wooden box and the strongbox filled with $88,100 in new $20 bills 
and $4,671.13 in other money. 

Secrist took Grant to the Centreville State Police substation and tele- 
phoned the Secret Service. Inspector Russell Daniel and Special Agent 
James M. Beary sped to the substation, received the boxes, and listened to 
Grant tell his story. 

Rushing back to Washington, the agents promptly arrested Landis at the 
Bureau of Engraving and Printing. Confronted with the evidence, Landis 
admitted the theft and led the agents to the place where he had secreted the 
$32,000 which he had intended to remove from the Bureau at a later date. 

In rapid succession other agents arrested Giles, Patterson, and Nelson. 

On May 3, 1954, all defendants pleaded guilty in Federal Court. They 


went to jail. 


Next Month: More Adventures ofthe U.S. Secret Service 
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Making: 
Tour Own 
Kennedy 


Rocker 


By Herbert R. Pfister 


PS PHOTOS BY W. W. MORRIS 


OU, too, can enjoy relaxing in a 
rocker exactly like the now-famous 
one in the White House. You'll also 
enjoy building it yourself. 
The manufacturer of the original chair, 


Fie 


W. C. Page, has given PopuLar ScreENcE 
permission to copy it to the last detail. 
“Some fellows will try to build the 
chair anyway,” Page said, “so they might 
as well do it from dimensioned plans.” 
You don’t need a shopful of power 
tools to build a Kennedy rocker. Some 
of the parts look tough to make at home 


long enough to turn the 44” posts for the chair back 


’ 
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BEND IN BACK POSTS is secret of comfort in 
the original rocker. Soak posts with hot water 
for half an hour to soften them. Place bottom 
ends in the jig and draw top ends together 
with clamps. Let dry in jig for 24 hours. 


CURVED STRETCHERS FOR BACKRESTS are bent 
in form similar to post-bending jig. Here they 
are removed from form after clamps have been 
released. Stretchers are cut to size and tenons 
formed on ends before soaking and bending. 


BACKREST is made as a subas- 
sembly, since it’s easier to weave 
cane over it before installing it 
in chair. After boring 4%” holes 
in stretchers for shouldered 
ends of %4” dowels, round op- 
posite edges and sand smooth. 


with 








JOIN PARTS of seat frame 
corrugated fasteners 
driven in from top and un- 2” 
derside. Great strength isn’t 
needed, as seat is supported 
by upper rungs. Frame is 
rounded at edges. 


but actually aren’t. You get off to a good 
start at the lumber yard by buying 154” 
round pine handrail or closet pole for 
the front and rear posts, and 34” hard- 
wood dowels for the rungs. 

The finials and tapered ends of the 
posts look like posers—lathe jobs and 
ones calling for an uncommonly big lathe 
at that. The trick here is to turn them on 
an improvised lathe cobbled together 
especially for this job. The back, arm- 
rests, and runners look as though they 
called for a bandsaw. Actually, they can 
be shaped by hand with such basic tools 
as a rasp, spoke shave, chisel, and coping 
saw. And the four parts that need to be 
bent clamp readily around forms. 

Caning the chair is easy, too. Next 
month, you’ll learn where to buy the cane 
and how to weave it. 


BEFORE CHISELING MORTISES and boring holes 
for rungs, study drawing and be certain you've 
laid out matching left- and right-hand posts. 
For mortises, bore short row of 4%” holes, %4” 
deep, and chisel out wood between them. 


COPING OR KEYHOLE SAW can 
be used to cut armrests. Draw 
squares on cardboard to 
make template. Smooth armrests 
with spoke shave and sandpa- 
per; round narrow end to fit 
holes in rear posts. [Continued] 
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RUNNERS FOR ROCKER are hand-cut from clear- 
grained two-by-four, then dressed to pencil line 
with spoke shave. Stronger runners can be lami- 
nated by gluing and clamping three 154” strips 
of 4%” plywood over a curved form. 


REAR POSTS are pressed on backrest tenons and 
rear rungs with two bar clamps. Lacking clamps, 
rope tourniquets could be used to squeeze parts 
together. Drive two nails through posts at each 
tenon before you release the pressure. 


READY FOR THE PORCH: 
Clear lacquer or spar 
varnish will seal wood 
and canework against the 
weather. For indoor use, 
Minwax or varnish stain 
can be applied to darken 
your rocker and blend it 
with other furnishings. 
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SIMPLE JIG (see drawing ) holds runner in proper 
position to permit boring holes with brace and 
bit held vertically. Maintain visual alignment 
with a square or some vertical object in the 
background while you bore %4” deep. 





JOIN FRONT OF CHAIR TO BACK with side rungs. 
Waterproof glue is recommended but, before 
it sets, put the seat frame in place and press 
posts into holes in runners to be sure front-to- 
back dimension between posts is maintained. 
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Work Swivels on 
Shower Head 

SMALL parts can be 
turned to almost any 
working position on 
this swiveling work 
stand. It clamps to 
a table or bench top. 

A small vise fas- 
tened to the shower 
head can be used to 
grip tiny objects, but 
isn’t a vital need. 
I’ve used clamps, 
hooks, springs, even 
rubber bands to hold 
carvings, models, 
and plaques while I 
worked on them.— 
Henri A. Fluchere, 
Irvington on the Hud- 
son, N. Y. 
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READERS 


Ye PIPE, 
3" TOG"LONG 


"PIPE CAP, 
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SCREW CLAMP 








>P>PTHE best way to save left-over paint 
in an opened can, I’ve found, is to float 
a disk of paper on top of the paint be- 
fore storing it. The paper keeps out air 
and prevents the paint from drying out 
or forming a skin. Accurate disks can be 
made by tracing the can bottom onto 
newspaper, then cutting the circle slight- 
ly smaller so it will fit snugly inside the 
can.—H. Rodemeyer, Rochester, N. Y. 


>>To LOCATE the center of a dowel, 
bore a hole in a scrap of 1” lumber with 
an auger bit the same size as the dowel. 
Keep the bit at right angles to the sur- 
face, and when the point of its lead screw 
pierces the other side, back the bit out 
of the hole. Insert the dowel and mark 
the center with a brad tapped lightly 
through the lead-screw hole.—Michael J. 
Whiteman, Brooklyn. 














Next Month: 
How to 


Weave Cane 
for the 


JFK Rocker 





Anyone can learn caning. For full 
details on how to weave a cane seat 
and back for the JFK rocker—or renew 
the canework on any old chair—see 
September PopuLar SCIENCE. 


Strip Guides Saw for Trim Cuts 

A woop strip nailed to the bottom of a 
swollen door makes it easy to trim the 
end grain of the frame. After cutting in 
from both sides, remove the strip and 
plane down the remainder of the edge.— 
G. E. Hendrickson, Argyle, Wis. 
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avalanche: Sabb 


START ON STOMACH, : aa on elbows, legs trail- 
ing, tow bar held at leading edge of disk. Have 
boat accelerate slowly or you'll be pulled off. 





RISE 10 KNEES as saucer pegms to plane. Keep 
weight on back half; don’t 


et front edge dip. 





DRAW ONE FOOT UP to center in atanead crouch. 
Place so that feet will end up 12” to 18” apart. 


STAND WITH KNEES FLEXED, ep — ~ 
to keep saucer tilted. Stay within wake, at 
(Demonstration photos courtesy Evinrude Motors. 1 


You’re on your 
feet in 4 steps 


Water skis too expensive? 
Try ahomemade substitute 


Saucer 
Skimmer 


OR maneuverability, nothing 

beats a water saucer. Riding 
one is a low-speed sport that’s 
safe for kids yet boasts plenty of 
thrills for adults. Any small boat 
with a 514-horse outboard will tow 
this saucer at the recommended 
10 m.p.h. 

Cut a 3’-to-314’-diameter disk 
from %4” marine plywood, sand 
smooth, and apply one coat of 
sealer and one of marine paint. 
Then, on the top surface only, 
apply a nonskid paint (contain- 
ing sand or cork particles) or a 
rubber mat. You’ll need toe bind- 
ings only if you plan to take the 
saucer over jumps. 

We give fair warning: It’s easier 
to make than to ride. But a little 
practice tames its skittishness, and 
you'll soon be doing stunts like 
turnarounds and zigzags. 
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Louvered Panels the Easy Way 

WHEN you make the frame for a lou- 
vered panel, cutting individual slots to 
take stationary louvers is a tedious job. 
In many cases, simple full-length grooves, 
slightly wider than the slat thickness, 
can be substituted. The slats tilt in the 
grooves, and their overlaps lock them in 
position once the top rail is attached.— 
J. R. Pierpont, North Merrick, N. Y. 





STRAP IRON 


DRILL AND TAP ~ | 
FOR 4" STOVE BOLT 


346 WIRE ROD WITH 


EYLET TAPPED FOR 
4 STOVE BOLT 


Clamping Jig for Small Parts 


A PANEL of perforated hardboard be- 
comes a versatile clamping jig when you 
make a few of these tiny, movable 
clamps. The hold-down type is for face- 
clamping stock up to 34”. All three have 
strap-iron pressure plates pivot-peened to 


Short Cuts 
and Tips 


FROM PS READE RS 





Restarting a Wrong Nail 

A MISPLACED finishing nail is practical- 
ly impossible to remove because the head 
sinks into the wood. The quickest way 
to correct an error is to pry the joint 
apart just far enough to slip in a hack- 
saw blade and saw the nail in two. The 
wood can then be shifted into correct 
position and renailed with no trouble.— 
Jackson Hand, Westport, Conn. 





the ends of 14” bolts. To attach each 
plate, drill and countersink it. Tighten 
two nuts together about 14” from the 
bolt end, clamp them in a vise, and file 
the bolt end for a loose fit in the plate. 
Insert the bolt in the plate and flatten 
the tip inside the countersunk recess.— 
D. Millard Lake, Osburn, Idaho. 
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Wordless 
Workshop 


By Roy Doty 
and Paul Corey 
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Why an A-Frame Is So Strong 


PIN FOUR STRIPS OF CARDBOARD 
into a square and you'll see how 
easily they can be squashed flat, 
as at far left. Triangle at near 
left, however, can’t be budged 
in any direction even though each 
corner is held by only a single pin. 
The reason: In a triangle, no 
angle can change without chang- 
ing the length of the sides. Since 
the sides can’t change, the sha 
can’t change. In a square, the 
angles can change even though 
the sides remain the same. 
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Why the Big Boom 
in A-Frames? 


High strength and low cost make 
these rakish designs top choice 
for a home-built vacation cabin 


By Sheldon M. Gallager 


[ons dream of a summer home 
may come true sooner than you 
think. A new concept for building 
vacation cabins now makes it possible to 
own your own beach cottage or mountain 
retreat for the price of a new car—in 
some cases, less. 

The secret is a simple A-frame design, 
long known by architects to be one of the 
strongest, easiest, and most economical 
structures you can build. Used for gen- 
erations by Indians and trappers in the 
heavy snow regions of the north, the 
rugged A-frame has now been slicked 
up and turned into a fascinating new 
type of “second home.” 

The A-frame is so flexible it can be 
whatever you want to make it—a summer 
fishing cabin, a winter ski lodge, a garden 
shelter, even a boat port. You can build 
it any size and in a variety of exciting 
shapes without changing its basic con- 
struction principles. 

Strong, yet easy to build. An A-frame 
is simple—it’s just a triangle. You can 
assemble all the frames for a cabin right 
on the ground and put them up in one 
operation. A good-size cabin may have as 
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few as four or five frames, connected 
only by the siding you stretch across 
them. Tricky gable-roof framing is elim- 
inated. 

An A-frame is actually a truss—the 
strongest-known construction principle. 
Its tall, sharp-peaked shape shrugs off 
snow, ice, and rain, making it an ideal 
foul-weather shelter in cold regions. In 
hot areas, the high roof keeps you cool. 
The steep sides are so weatherproof that 
they save you costly roofing. Often, the 
only roofing used is exposed boards. 

Because of its built-in strength, an 
A-frame requires fewer and lighter struc- 
tural members than a conventional house 
of the same size. The A-frames are also 
self-supporting—there are no _ interior 
posts or walls to interfere with living 
space. 

If you want an upstairs, it’s easy 1 
run beams across the midpoint of the 
A-frames to provide a floor. A common 
practice is to leave the living-room area 
open to the roof and run a half-floor, or 
sleeping loft, over the rest of the cabin. 
Low-headroom areas are put to use in 
the same way as in an attic—by tucking 
closets, counters, bunkbeds, and other 
built-ins into them. 

With a compact arrangement like this, 
you can squeeze a living room, bath, 
kitchenette, and one or two bedrooms 
into a floor space 20’ by 22’. You can 
also build an A-frame in easy stages, add- 
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MODERN-STYLE A-FRAME, this swank beach or 
mountain cabin boasts a cantilevered sun deck 
and flying balcony. Only 24’ square, it has a 
kitchen, bath, and large living room downstairs, 
two bedrooms upstairs. The roof-walls are sim- 
ply two-by-sixes covered with %” plywood 
panels and watertight batten strips. The floor 
is supported on nine piers made by filling 12”- 
diameter sewer tiles with concrete. 
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ROOMY INTERIOR shows cozy fireplace 
at right, compact kitchenette at rear. 
low wall serves as both a lunch 
counter and room divider. Complete 
plans for the design, called “A-Frame 
Beach Cabin,” are available from the 
Douglas Fir Plywood Association. 











ee 











THIS PREFAB CABIN comes as a kit, has no struc- 
tural beams except in the foundation. Floor 
and walls are stressed-skin panels of plywood 
over two-by-four frames with built-in insula- 
tion. Standard size is 16’ by 24’ with 9’-by-12’ 
sleeping loft for $2,300. Additional panels are 
available for extending the cabin to any length. 
The kit is sold by Sandpoint Builders Supply, 
Mountlake Terrace, Seattle, Wash. 


ONE OF THE EASIEST TO BUILD, this garden shelter 
or pool cabana uses light, two-by-four studs, 
needs no floor or foundation. Studs rest on small 
individual piers and are covered with redwood 
siding, making roofing unnecessary. The canopy 
of corrugated plastic lets in light but sheds 
rain. Free plans for the garden shelter are avail- 
able from the Simpson Timber Co. 
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ing extra frames as you need more space. 

How A-frames are built. The most 
common shape is a triangle with 60-de- 
gree angles at base and peak. This makes 
all three sides the same length, simpli- 
fying the ordering and fitting of lumber. 
Often you can size the cabin to take ad- 
vantage of stock lengths and eliminate 
cutting. For greater headroom, the base 
angles can be increased to 65 or 70 de- 
grees, providing a taller triangle. 

Because of the sloping sides, the over- 
all height of an A-frame must be some- 
what greater than that of a conventional 
design. One-story cabins are generally 12’ 
to 16’ tall at the peak, two-story cabins 
20’ to 22’. These taller sides offer a 
bigger wind target than an ordinary 
house and may flex a bit. To avoid this, 
designers recommend adding cross-braces 
in high-wind areas, similar to attic collar 
beams. In a two-story cabin, the upstairs 
floor serves the same purpose. 

The roof and floor beams are generally 
heavier than those in conventional con- 


struction, but are spaced farther apart. 
CONTINUED 


¥ CLEAR PLASTIC 


2x4" 
FASCIA 








tt 
1} 
t 





ra 


CLAPBOARDS 








n 
} 
I 
il 1 
i 
u 





uu 
ul 








i al mm 
T 








it 
t 
n 
al 
rn 
lL 
i 


HH 


al uu in 
u 











2% 4" REDWOOD 
RAFTERS 36"0.C. 


S¢ 










































































—el {Cle 














130 roputar SCIENCE AUGUST 1961 











et 2'10'>}—— 4° 

















Why an A-frame goes up so fast 


SIMPLE FOUNDATION requires 
only a few main beams sup- 
ported on concrete-block piers. 
The blocks, usually two side by 
side, rest on concrete footings 
that go below the frost line. 


END GABLES can also be pre- 
assembled, complete with sid- 
ing and door and window open- 
ings. This makes it easy to frame 
ings accurately without 
climbing around in mid-air. 


YOU GET A BUILT-IN BOAT PORT and an over-water 
deck in this unusual shoreside design. Despite its size 
—about 32’ by 36’—materials cost only an estimated 
$2,500 to $3,000. Note that here the A-frames are un- 
balanced, with legs at the rear longer than those in 
front. This gives extra headroom over the living area, 
with low-ceiling sleeping space in back. Plans for this 
“Shoreside Homarina” are available from Douglas Fir 
Plywood Association for 25 cents a copy. 
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A-FRAMES CAN BE PREFABBED 
on the ground unless very 
heavy beams are used. Each 
completed frame then serves as 
a pattern to insure fast and ac- 
curate alignment of next one. 


FRAMES ARE HOISTED UP one at 
a time and held temporarily in 
place by diagonal braces. Two 
persons with a third helper pull- 
ing on a line can raise all but 
the heaviest A-frames. 


A 
A 
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\\\ 
TWO EASY WAYS to get strong, 
interlocking joints: At left, 
single wall beams are straddled 
by doubled floor beams. At 


right, doubled wall beams strad- 
dle a single floor beam. 





WITH FRAMES IN PLACE, exterior 
panels or siding are nailed on 
to complete the shell in as little 
as six hours. Temporary cleats 
nailed to roof let you walk up 
the steep sides. 


SLEEPING LOFT squeezes two extra bed- 
rooms into this compact A-frame only 
23’ by 36’. Note striking wall of glass at 
one end, cantilevered balcony at other. 
Wide spacing of frames is made possible 
by using extra-thick wood decking on 
walls and floor. Plans (No. 426), designed 
for Potlatch Forests, Inc., are available 
from Home Building Plan Service. 














OPEN-SIDED VERSION 
creates a porch along 
full length of cabin with 
sheltering roof overhang 
above it. Plans (No. 
418-1) are available 
from Home _ Building 
Plan Service. 





| ADDING TWO SHED-TYPE WINGS to a central A- 
: frame provided the unusual roomy design above. 
Plans for this “Douglas Fir” model are available 
from Vacationland Homes Plans. 


INTERSECTING A-FRAMES produce these eye- 
catchers. Vertical walls increase headroom. 
Plans available from Vacationland Homes Plans 
| (left) and Home Building Plan Service (right). 





VERTICAL SIDES give this 

esign a conventional look, 
yet retain strength and sim- 

plicity of A-frame design. 
: Plans (No. 419-1) 
are available from 
the Home Building 
Plan Service. 












EXTENDING A-FRAMES beyond the main cabin 
adds convertible outdoor space—open for sun 
or shaded by canvas panels. Plans (“The Rang- 

** er”) are from Douglas Fir Plywood Assn. 




















Many shapes are possible with a basic A-frame 


Roof rafters are frequently two-by-eights 
or two-by-tens, doubled to give a 4” thick- 
ness; floor joists are doubled two-by-tens 
or two-by-twelves. The most common 
spacing is 4’. 

In most designs, the roof rafters are 
tied directly into the floor joists by over- 
lapping the ends and _ side-bolting or 
nailing through the laps. The result is 
an absolutely rigid structure. 

How you can get an A-frame. Com- 
plete architect’s plans are available for 
most of the designs shown here. You can 
also buy complete cabins as kits. Parts 
are all precut—you just put them to- 
gether. Heat, plumbing, and other facili- 
ties are added by local contractors. 

By doing the work yourself, you can 
often keep the cost to $2,000 or under on 
a small cabin. Newly created “second- 
home” loans are making it possible to 
finance up to the full cost. 

More than 100,000 vacation homes 
were built last year alone, many of them 
A-frames. This year’s crop is expected to 
hit half a million. Builders are predicting 
that the second home will soon become 
as important a part of leisure living as 
today’s second car. Add up what you 
spend on yearly vacation trips and you 
can see why owning your own year-round 
resort makes sense. | 


Where you can get plans for 

A-frame vacation cabins 
Douglas 

1119 A St., Tacoma 2, Wash. Catalogue 


available for 25¢. Individual architect’s 
plans also available for 25¢ each. 


Fir Plywood Association, 


Potlatch Forests, Inc., Lewiston, Ida- 
ho. Catalogue available for 50¢. For full 
e~ see Home Building Plan Service 

ow. 


Home Building Plan Service, 2454 } 
N. E. Sandy Blvd., Portland 12, Ore. « 
Architect’s plans for $27.50 to $37.50. ° 

Simpson Timber Co., 2042 Washing- * 
ton Bldg., Seattle 1, Wash. Free plans $§ 
for A-frame garden shelter. . 


Western Pine _ Association, Yeon 
Bldg., Portland 4, Ore. Catalogue avail- 
able free. For full plans, see Vacation- 
land Homes Plans below. 


Vacationland Homes Plans, P.O. Box 
4379, Portland 8, Ore. Architect’s plans 
for $5 each. 
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the High Cost 
of Humidity 


ESTRUCTIVE humidity hits you squarely in the 
D pocketbook. If you don’t believe that simple state- 
ment, consider what it costs you when: 


@ The paint peels off your house. 
@ Costly tools and appliances rust. 
@ Furniture falls apart. 

@ Walls rot and plaster cracks. 

@ Expensive furnishings dry out. 


These are only a few of the harmful effects that rob you 
of money and comfort when you have too much, or too 
little, moisture in your home. They’re part of the price you 
pay tor progress in modern house construction. Indoor hu- 
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midity is now the problem of every home owner. 

This wasn’t always true. In the old days, a 
house didn’t seal out Nature with weatherstrip- 
ping, calking, insulation, double-glazing, and the 
tight construction now possible with precision- 
milled lumber and building panels. 

Older houses breathed; today’s can’t. To make 
matters worse, we’ve moved into areas never in- 
tended for living—the attic and the basement. 
We’ve added many moisture-producing devices, 
including the modern shower. We now do laundry 
in the living area—and play in the laundry area. 
Ironically, despite all this moisture, modern heat- 
ing and tight construction also produce “winter 
dryness’”—equally harmful. 

We’ve upset the balance of Nature. To correct 
it, we must create our own indoor climate. Just 
as we now take the thermostat for granted to 
control heat, the modern humidistat is becoming 
equally essential to control humidity. 

Moisture control is a new concept. Much of 
the information about it is misleading, confusing, 
or incomplete. Some of the claims of “wonder 
devices” for your home are sheer nonsense. 

On the following pages, POPULAR SCIENCE has assembled 
the latest facts on the whole question of moisture control 
—what the real problems are, what causes them, what you 
can do about them. Knowing the answers will save you 
money and add to your comfort all the months of the year. fee 

As a start, run through this check list to see where your 
major problem, or problems, may be. 


On a Oi Gisele 





The humidistat—as t 
vital in modern homes I 
as your thermostat. 








% So. 








too LOW if: too ‘HIGH if: 
a [| Floorboards separate, creak |_| Floorboards warp and cup 
"| Doors and windows rattle |__| Doors, drawers stick 
= Piano goes flat _| Piano goes sharp BS 
Ld Food dries out _| Food spoils quickly ae 
|__| Veneers peel _ Plywood layers separate | = 


C_| Leather dries out 
|__| House plants wilt 
= '__| Your nose feels dry 


__| You feel hot and sticky 
__, Leather mildews 
Windows steam up 


Moldings shrink 
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You keep shivering, even with 
|__| thermostat set above 75 degrees 
Rugs wear fast because fibers 
|__| become brittle and break loose 


___| You get colds often __, Bath towels remain damp 

__| Static sparks are common __| Water pipes sweat 
= | Wallpaper loosens |__| Exterior paint blisters iE oe 
|__| Bookbindings crack Brick mortar crumbles et. 
___| Oil paintings check 


|__, Tools corrode, dull quickly eRe 
= Wood is hard to work - 
_ | Condensation drops from a 
| | protruding nails in attic and freezes BE 
| | Damp spots appear on ceilings, A eR 
|__| interior surface of outside walls 
























PAINT 


INSIDE... 


when outside paint blisters 


That’s why house paint sometimes 

blisters and peels off. Moisture pro- 
duced inside the house seeps through the 
walls, spoiling the paint, causing stains, 
and rotting the wood. 

A vapor barrier is the cure for this. 
But a barrier can be installed satisfac- 
torily only during original construction. 
It goes inside the stud spaces of exterior 


Pim: won’t stick to a wet surface. 







walls. Its job is to seal hollow spaces 
against the great quantities of moisture 
produced inside the house. 

But what if you live in a home without 
a barrier? There are several things you 
can do. First, good ventilation can help 
eliminate excess moisture. And you 
should also consider a mechanical de- 
humidifier. These problems, of ventila- 
tion and dehumidification, both go hand 


Why there’s so much moisture in your home 


(SPATT: 


SHOWER - '2. To 1 Pl 
BATH- ‘g PINT 
CLOGGED CHIMNEY. 


CHIMNEY WITH NO CR 
FAULTY) FLUE LINING | 
























DRIPPING FAUCET 
ATTERED DROPS 
ENCOURAGE EVAPORATION) 


=|—___ UNVENTED atric 
~~ —— 





PER GAL.OF 
FUEL. GAS FURNACE-J000 
PINTS PER HEATING SEASON 


HOW MUCH MOISTURE is created 
every day by ordinary family acti- 
vities? Lots—as this drawing shows. 
Less-obvious sources are unvented 
heaters and crawl spaces. Even a 
clogged or unlined chimney can let 
furnace moisture seep into the is 


CU.FT. OF GAS BURNED 


NVENTED SPACE HEATER - 88 PINTS 
FOR EVERY 1200 
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in hand with vapor barriers. Even when 
a barrier seals moisture inside a home, 
you still have to get rid of it. 

Second, and most important, you can 
add a substitute barrier. You can ac- 
tually paint a vapor barrier on the in- 
side of your walls. Special paints are 
now made for this purpose. 

In some parts of the house, you may 
also find it possible to install a regular 
sheet-type barrier. Kitchens and bath- 
rooms produce the greatest percentage of 
a home’s moisture. If you’re remodeling 
either one, you should consider stripping 
off the original wall covering and in- 
stalling a barrier. Whenever you put up 
wood or other paneling, you can also 
cover the old wall with a barrier first. 

Barriers can be paraffin- or asphalt- 
coated paper, aluminum foil, or poly- 
ethylene film. Ideally, they should be 
built right into the wall, as close to the 
warm (interior) side as possible. The 
sheets can be applied separately, before 
the surface covering. Or they can be an 
integral part of blanket or batt insula- 
tion, or of panel materials. 

Why humidity needs a barrier. Air 
can hold only so much moisture at a 
given temperature. It can hold more 
moisture when it’s warm than when it’s 


How you seal craw! spaces 


MOISTURE FROM EARTH in a crawl space may 
condense on floor or pass into house. Simplest 
ground cover is a gravel bed 4” deep; each 
stone should be 4” in diameter or more. Sheet 
covers are more effective: mineral-surfaced roll 
roofing, or fungus-resistant plastic film. If space 
is used for storage, a waterproofed concrete 
slab will make the most durable barrier. 
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cold. Chill it, and it will “dump” the ex- 
cess moisture it can no longer hold, in the 
form of condensation. 

Relative humidity is the percentage 
of moisture that air is actually holding at 
a given temperature compared with the 
total amount it is able to hold. The 
higher the relative humidity goes, the 
closer the air gets to its dump point 
(dew point). Any cooler surrounding 
surface will trigger the dump. 

This is what happens when warm, 
moist house air meets your outside walls 
on a cold day. Suddenly chilled, it de- 
posits its excess moisture on the nearest 
thing handy—your wall studs, sheathing, 
and siding. Rot sets in. The moisture, 
trying to escape outdoors, literally 
pushes the paint right off your house. 

While relative humidities are higher 
in summer, the problem is not as serious 
because your outside walls are just as 
warm as the inside of your house and 
won’t cause condensation. 

Paint-on barriers. It may sound like 
a paradox to recommend painting inside 
to prevent peeling outside, but it’s the 
logical answer when there’s no other way 
to add a vapor barrier. An impervious 
paint on the inside of a wall keeps mois- 
ture vapor from seeping through and 
condensing on the sheathing or siding. 

It’s vital, however, that a barrier paint 
be used only on the inside. Put it on the 
outside of a wall and it will trap the 
moisture inside the stud spaces. 

Several types of paints will serve as 
vapor barriers: 

@ Aluminum primer, plus one or two 
finish paint coats. 

@ Oil-base primer-sealer, plus two 
coats of semigloss paint or enamel. 

@ Rubber-base paints in sufficient coats 
to produce a smooth, glossy surface. 

Calcimine, casein, and water-emulsion 
paints are of no value; nor is linseed oil. 
The vehicle, not the pigment, is the im- 
portant factor. The choice of paint de- 
pends partly on whether your barrier 
coating is also to serve as the final wall 
finish. It doesn’t have to. Decorative 
paint or wallpaper may be applied on 
top of it without affecting its efficiency as 
a vapor barrier. 

This efficiency probably won’t be as high 
as that of a regular sheet barrier, but it 
should handle interior humidities of 
about 30 percent during normal winter 
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weather where sub-zero temperatures are 
brief. The primer-sealer can be applied 
over an existing wall finish if the paint 
coat is sound, or even over tight wall- 
paper. 

Some companies offer a paint espe- 
cially designed for moisture control. 
Glidden’s Spred Vapor Barrier is one ex- 
ample. It’s a latex-type primer-sealer 
made of nonoxidizing materials. You can 
apply it with a brush or roller. Such a 
primer-sealer is even more effective when 
the finish coats are also latex based. 

Pittsburgh Paint’s Speedhide Primer 
has a Pliolite base and can be used on 
asbestos cement or uncured plaster. 

With all brush-on barriers, the impor- 
tant thing is to get thorough coverage. 
If there are gaps in the paint coat, you’ve 
wasted your time. You must be certain 
to seal the entire surface of all outer 
walls—behind radiators and other fix- 
tures, inside closets and cupboards, and 
behind the back edges of shelves. This 
may mean stripping these walls of built- 
ins, but it’s a question of doing the job 
right or forgetting the whole thing. 

No vapor barrier can be perfect, so it’s 
also important to provide a means of es- 
cape for the small amount of vapor that 
wil! still pass into the stud space. Build- 
ing paper, sheathing, siding, and exterior 
paint should all be vapor-permeable so 
vapor won’t accumulate and condense in- 
side the wall. 

Sealing the ceiling. Unoccupied attics 
can be a reservoir of moisture. As in 
walls, insulation at ceiling level keeps 
heat from reaching the roof. If there’s no 
barrier, vapor will condense on the cold 
underside of the roof, on projecting nails, 
or between the roof sheathing and outer 
covering. During cold weather, ice or 
frost forms. At the first thaw, this melts 
and drips onto the ceiling, causing water 
stains or loose plaster. 

If you already have insulation in the 
ceiling without a barrier, the simplest so- 
lution is to paint a barrier on the room 
side of the ceiling. The procedure is the 
same as for walls. Where there’s no in- 
sulation, you may prefer to install a 
sheet barrier, or insulation with a built-in 
barrier. If you plan to use an attic for 
living space, then the barrier—either 
paint or sheet—should go on the inside of 
the dwarf walls and suspended ceiling so 
it surrounds the heated area. | i | 
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EXHAUST FANS in a kitchen or bathroom win 
dow get rid of water vapor at its source before 
it spreads through the house. If equipped with 
a humidistat, they'll work automatically. 
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CEILING FANS move moist air in a hurry, but 
are mainly for summer cooling. Never use them 
in winter when under-roof surfaces are cold 
enough to condense vapor before it is vented. 





















VENTILATE... 


: to remove moisture-ladenair 





How to coax a natural air flow through roof and wall spaces 





MOVE DAMP AIR OUT OF ATTICS before con- 
densation occurs. A combination of eave and 












sluggish unless a forced-draft vent is provided. 
Exterior wall venting (below, right) carries off 






gable vents is best, especially where attic is vapor that seeps through inner wall. Each stud 
occupied. Under flat roofs, air flow may be too space must have vent top and bottom. 
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LEAVE SEVERAL INCHES 
FOR AIRWAY BETWEEN 

INSULATION AND 
ROOF BOARDS 


UNDER-EAVE 
VENTS 


DORMER AND 
OCCUPIED ATTIC 
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ENTILATION of today’s homes 
cannot be a haphazard affair. Mod- 
ern construction methods by which 


V 


we seal a house tight—with insulation, 


vapor barriers, calking, and weather- 
stripping—have made ventilation a must 
to remove moisture-laden air before it 
can do damage. 

The ventilation problem centers in the 


\ three major moisture-producing areas: 

the kitchen, the bathroom, and the laun- 
vy, dry. But it also applies to the entire 
= al house, including attic and basement. 
vented. 
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ENEO NENT pry roe, TouvERED” 
FLAT ROOF WITH 

OPEN TO EACH OPENING 

JOIST SPACE SUSPENDED CEILING 


You ventilate by three major methods 
—with exhaust fans, with attic ventilating 
fans, and with vent openings built into 
the house itself. 

A fan that provides a room air change 
every 15 or 20 minutes is a good means 
of removing vapor. But in a tight house, 
a fan can’t function without a supply of 
fresh air. Some warm-air furnaces draw 
in fresh air through an outside vent. If 
your heating system lacks such an in- 
take, you may have to leave a window or 
two open while the fan is on. In winter, 
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when outside humidity is relatively low, 
the fresh air is a special boon. 

In the kitchen, a range-hood fan—in- 
tended for carrying off cooking odors— 
also exhausts steam. It is less effective, 
however, than a window or in-the-wall 
model that takes care of dishwashing 
moisture as well. 

Individual fans in each moisture-pro- 
ducing area are your best bet. Vapor- 
laden air simplifies ventilation: You 











Good 
Ventilating 
Practices 

for Everyone 


@ In kitchen, bath, and laundry, even 
the simplest ventilation can help. Before 
tackling a steamy job, open a window a 
crack, top and bottom. 

@ To prevent the spread of water vapor 
through the house, keep the doors of 
these rooms closed until it dissipates. 

@ When single-glass windows frost or 
steam up in living or bedrooms, lower 
a top sash 1” on opposite sides of the 
house until the panes clear. 

@ When laundry is done in the base- 
ment, leave windows there open for a day 
afterwards. 

@ Vent moisture-producing appliances 
—dryers, gas stoves, heaters, and refrig- 
erators—to the outside. 

@ Leave the fireplace flue open when 
not in use; the draft provides a ready 
exit for moist air. 
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don’t have to move a great volume of air 
to get rid of moisture that’s highly con- 
centrated. With air indoors at 70 degrees 
and 30-percent relative humidity, you’d 
have to exhaust 14,000 cubic feet to get 
rid of one pint of water. That’s a lot of 
air—and a great waste of heat. At 45- 
percent relative humidity, however, you 
need move only 4,000 cubic feet per pint 
—a 10-percent heat saving. 

Ventilating and venting. You ventilate 
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living space to carry off excess vapor 
before it can move into cold areas and 
condense. Venting, on the other hand, is 
done to carry off moisture already in 
cold areas. 

It’s also important to distinguish be- 
tween ventilating for cooling and ven- 
tilating to avoid condensation. A ceiling 
fan, installed to exhaust warm air in sum- 
mer, may worsen a moisture problem in 
winter. It can load the attic with mois- 
ture and defeat the entire purpose of a 
ceiling vapor barrier. A cooling fan oper- 
ated only in the summer is no problem. 

Venting attics. To avoid condensa- 
tion, the safest roof is one with a space 
beneath it you can vent to the outside. 
Insulation should be beneath this air 
space. Proper air circulation is very im- 
portant here, particularly if there’s no 
vapor barrier in the ceiling. 

One formula for venting calls for a 
tota. net opening of one square foot for 
every 300 square feet of attic floor area. 
This should be split evenly between gable 
and eave vents, distributed for thorough 
cross-ventilation. 

Gable louvers are most effective when 
there’s a breeze, and must always be 
placed in line with prevailing wind. But 
often they won’t do the job alone. Eave 
vents provide air movement independent 
of wind effect. Both are essential when 
the attic is taken over for living space 
and insulated. You should leave several 
inches of space between the insulation 
and the roof boards to serve as an air 
channel, vented at the eaves and gables. 

“Net opening” means the actual air- 
flow area. If you install screens or lou- 
vers, you have to increase the overall 
opening size two to three times. 

Too much attic ventilation may be as 
troublesome as too little. It can cool the 
top surface of insulation or attic flooring 
so much that moisture condenses before 
it has a chance to pass out the attic 
vents. Also, frost can form on the under- 
side of attic floors laid over insulation. 
The solution to such problems is a vapor 
barrier below the insulation. 

Crawl spaces. As with gables, vents in 
crawl spaces are often inadequate or im- 
properly located to take advantage of 
prevailing winds. Some home owners 
close them up in winter or block them 
with shrubbery. 

[Continued on page 180] 
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a practical 
Solution to a 


HUMIDITY 
ay problem 


DEHUMIDIFY... 


to control 
moisture-laden air 


IX yourself a tall, 
cool drink, keep 
your eye on the 


glass, and you can watch 
how a dehumidifier works. 

Moisture in the air con- 
denses into drops of water 
on the cold surface of the 
glass. That’s all you need 
for a dehumidifier: a larger 
cold surface to replace the 
glass and a way to keep 
room air moving past it. If 
you reheat the chilled air 
at the same time, you also 
make it relatively drier by 
increasing its capacity to 
hold moisture. 

Most dehumidifiers now 
on the market work this 
way. They function like a 
refrigerator. Warm, moist 
air is blown past a chilled 
coil. The moisture in the 
air condenses on the coil 
and drips into a pan. The 
air is then reheated and 
sent back into the room. 

A few less common de- 
humidifiers work on the ad- 
sorption principle. Moist 
air is drawn through a 
chemical drying agent that 
sops up moisture like a 
sponge. The air isn’t cooled 
so there’s no need to reheat 
it. When the drying agent 
has collected all the mois- 
ture it can hold, an electric 
heater dries it for re-use. 

Which is better? Adsorp- 
tion-type dehumidifiers re- 
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Here’s how the 
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IN REFRIGERANT-TYPE DEHUMIDIFIER, moist room 
air is drawn through a cold evaporator coil, 
chilled by expanding gas inside. Moisture con- 
denses on the coil and drips into the pan. The 
cool, dry air is then reheated by passing through 
the warm condenser coil where the refrigerant 


quire a permanent outdoor vent, like a 
clothes dryer—they’re not portable. They 
cost more than the others, too, ranging 
from $145 without a humidistat up to 


gas is condensed back into a liquid. A com- 
pressor keeps t system pressurized and a 
capillary tube reduces pressure for evapor- 
ation of the gas, just as in a refrigerator. Mo- 
bile, TV-size model at left rolls on casters, has 
removable drip pan slung underneath. 


low as $80, with top-capacity, humidistat- 
equipped models at $130 to $150. Most 
of these are compact, T’V-size units you 
can carry from room to room. The water 
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$175 with one. 


Refrigerant-type dehumidifiers start as 
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they collect is removed by emptying the 
drip pan once a day or by running a hose 


Build Your Own 
Dehumidifier 


Most of the parts you need to make a first-rate 
home dehumidifier can be salvaged from an 
old household refrigerator. For less than half the 
price you’d pay for a store-bought one, you can 
build your own moisture-collecting machine—and 
this includes buying a used box, paying a refrigera- 
tion mechanic to charge your finished machine, and 
the price of an automatic humidistat. 

Obviously, you can do a limited amount of de- 
humidifying simply by taking the door off an old re- 
frigerator and using an electric fan to blow air past 
the freezing unit. But unless the room air is quite 
warm, you'll soon find the coils caked solid with ice. 
This brings us to the only basic change needed to 








IN ADSORPTION-TYPE DEHUMIDIFIER, moist air 
is drawn through a chemical drying agent, us- 
ually silica gel or activated alumina. This sops 
up moisture like a sponge. When the chemical 
is saturated, a time switch automatically turns 
on an electric heating element to dry it out. 


from the pan to a nearby plumbing drain. 

Adsorption-type dehumidifiers are bet- 
ter under some conditions for a curious 
reason: Refrigerant-type dehumidifiers 
work fine on very hot, humid days, but 
drop off fast in efficiency as the tempera- 


convert the refrigerator machinery for a 
dehumidifier: The capillary tube must 
be altered to allow the evaporator (cool- 
ing coils) to operate at a higher tempera- 
ture. The evaporator should be cold 
enough to cool air below its dew point 
but never cold enough to freeze the con- 
densed water. 

Best and easiest solution is to buy a 
capillary tube designed for a humidifier 
with the same size compressor. Explain 
your problem to your refrigerator me- 
chanic. If he doesn’t have the right one 
and can’t get it for you, the next best 
thing is to cut off the existing “cap” 
tube. Usually, taking about 60 percent 
off the length is about right. 

If you have to buy a used refrigerator, 
choose one that runs quietly. The freezing 
coil should feel cooler soon after starting. 











Moisture released by the heating element 1s 
expelled outdoors through a vent, and the 
chemical is ready for re-use. Whatever the 
type, a dehumidifier is an ideal addition to a 
prized shop, to keep tools free of rust. The de- 
humidifier above is refrigerant type. 


ture decreases. At 90 degrees, a typical 
machine will remove about three gallons 
of moisture from the air a day; at 80 
degrees, about two gallons; and at 70 de- 
grees, only about two quarts. The refrig- 


[Continued on page 176] 


handling tips 


{BERED refrigerators are fussy 
1 special handling to prevent 
le after reassembly. ere are the 
S you need to know 
“@ Bleed not-quite-all the gas out of 
= the unit, and do it slowly, lest compres- 
~ sor oil come out too. Work outdoors or 
there’s lots of ventilation. 

@ Handle ey <age me gently. Nev- 
er p Se them upside down, and don’t 
run them empty. 

@ Remount condenser coils in their 
orientation. tem goes for 


: ek all tabing abe heolutely ftea ake: 
a u ree 
fie apie of “ 


e as nee Fal rem for 
the compressor and condenser coil as 
they had j in the old sefrigerator. 
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How to discharge 
a refrigerator 


BLEED GAS from the system 
in proper sequence to pre- 
vent damage to compressor. 
1) Nick suction line close to 
freezing compartment to re- 
lease gas slowly. 2) When 
hiss is barely audible, cut 
suction line near compressor. 
Crimp tube on compressor 
side to seal it. 3) Cut capil- 
lary tube; crimp the strainer 
side. 4) Cut line to con- 
denser coil; crimp the com- 
pressor side. 

For safety, remove door 
from box before discarding it. 





Be sure the compressor label is marked 
“F-12,” which indicates it is charged 
with nontoxic Freon gas. Try to find a 
compressor rated at 1/5 hp. or more, but 
even with a 14-hp. job you’ll be able to 
match the performance of many brand- 
name dehumidifiers. 

The exact size and shape of your fin- 
ished machine is not too important. You 
can use one of the ideas shown in the 
sketches or dream up your own. Here are 
the basic facts you’ll need to know: 





FREEZING 
| COMPARTM 
(EVAPORATOR 
COIL) 


|_ CONDENSER 
COIL 


ACCUMULATOR 
OR STRAINER 














@ A fan should move air first past the 
evaporator coil, then the condenser. 

@ Replacing the freezing unit with an 
evaporator coil you can make will in- 
crease the area of cold surface and thus 
increase moisture-removal ability. 

@ Use 3%” copper tubing to make a 
new coil. Volume should match that of 
the existing one. Fill the old coil with 
water and measure the amount it takes. 
Figure 2.43 feet of tubing for each fluid 
ounce of water the old coil held. 

CONTINUED 
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THE INSIDES of one homemade dehumidifier are 


of coil to direct air flow around the coil. 
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shown in these two views. Cabinet is 42” exterior 
plywood, sealed to prevent moisture damage. Cen- 
ter tube with baffle (on floor at right) fits in center 



















































































Making the 
connections 


SAFE WIRING for your de- 
humidifier means adding a 
junction box to existing 
refrigerator wiring system. 
Use three-conductor wire, 
grounding-type plug for con- 
necting cord. Strap metal 
parts together and ground 
through green wire in cord. 
Connect fuse in series with 
black (hot) wire. Connect 
humidistat in place of re- 
frigerator thermostat. White 
wire (neutral) should be 
uninterrupted throughout. 








NICK SUCTION LINE with a saw or file to start PINCH OFF THE TUBES immediately after cutting 
releasing the gas. A cloth held over the opening _ them to keep moisture and foreign matter from 
will muffle the “whoosh” of escaping gas. getting into the refrigeration system. 






BUILD A COIL FORM to aid winding job. Soft MATCH THE TUBES by mashing large evapo- 
copper tubing is easily worked by hand. Cen-  rator tube over a nail of the same size as the 
ter bend is made with a sweated-on “tube turn.” outside diameter of the tiny capillary tube. 


145 


y 










Design ideas from a dehumidifier builder’s notebook 


a ‘i 


. ‘ee an B i ATU TTS — 
|G Cf }— . = in 3 i 
rn Ty Gad- . é | ‘ 











@ Carefully sweat-solder all joints in 
the tubing. 

@ Don’t start the compressor until 
you’ve had a refrigeration serviceman 
“blow down” the system and recharge it. 
He’ll have to braze a stub tube into one 
of the lines to do this. You may save 
time and trouble if you ask his advice 
before the project is too far along. 
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@ Adding a humidistat will make oper- 
ation completely automatic. (Bendix- 
Frieze, Model 80-1, is available from 
Montgomery Ward for about $10.) 

@ If the coil either freezes up or 
doesn’t get cold enough, ask your service- 
man to remove or add a little gas as 
needed to make your dehumidifier operate 
in the proper temperature range. BJ @ 

















HUMIDIFY... 








when dry air is the problem 


age of moisture in the at- 
mosphere of your home 
directly affects your fuel bill, 
your comfort, and your health. 

The relative humidity in 
winter-heated homes averages 
between 10 and 15 percent. 
And it can drop as low as three 
percent when the outside tem- 
perature hits zero and you 
maintain the inside tempera- 
ture at 70. Nature never in- 
tended air to be this dry. Even 
Death Valley has a relative 
humidity of 23 percent. 

When you shiver, and push 
up the thermostat, your need 
actually may be a higher hu- 
midity, not a higher tempera- 
ture. With the right humidity, 
you may be comfortable at 
temperatures three to eight 
degrees lower than the reading 
required for a relative humid- 
ity of 10 to 15 percent. 

It?s a money saver. This 
fact could mean a saving of 
one-tenth of your fuel bill 
over the heating year. Each 
degree of increase over 70 de- 
grees adds three percent to 
heating costs. 

There’s nothing new about 
putting moisture into heated 
air. When gravity hot-air fur- 
naces were the most common 
central-heating system, a hu- 
midifier came as part of the 
package—usually just a water 
pan in the bonnet. When one- 
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Why 

more moisture 
lowers your 
heating bill 


75° 80° 85° 
TEMPERATURE (F.) 


MOIST AIR makes lower temper- 
atures comfortable (see chart) 
and lets you get by on less heat. 
Ideal humidity is a matter of 
personal preference, and the 
shaded area indicates how wide 
the general comfort range is. 
But most people will be comfort- 
able at 70 degrees—if the hu- 
midity is 40 percent. Nobody’s 
happy when humidity is below 
25 percent or above 60. 
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Humidifiers work in many ways. 
Here are the five basic types 


pipe steam heat developed, the humidi- 
fier was still a water pan—set or hung on 
the radiator. 

Recognizing several years ago that the 
pan method was obsolete, manufacturers 
extended the evaporation surface by add- 
ing plate wicks. Recently, however, hu- 
midification has taken giant strides. 

Modern humidifiers are available for 
every heating system. When you can’t 
connect one to the furnace, you buy a 
separate model that looks like a hi-fi con- 
sole—or a portable you can carry from 
room to room. 

Plate-type units depend on natural 
evaporation. Their cost is modest—$15 to 
$20—but so is their capacity. Also, their 
porous plates clog up and must be re- 
placed once or twice each season. 

Most models come with only four or 
five plates, although a six-room house 
may actually need 10 to 15. Some units 
have space for extra plates—a feature to 
check. More efficient models have an 
electric heating element to warm the 
water and speed evaporation. 

Force-type humidifiers boost moisture 
output with a power assist. Atomizers 
shatter water into a fine mist and spray 
it into the air stream. Vaporizers boil 
water into the air by means of an im- 


7 


DRY AIR IS A THREAT to furniture and rugs. A 
small, portable humidifier like this one can keep 
your piano in tune—and humidify the whole 
house—if it has adequate capacity. 
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HOT WATER IS VAPORIZED to provide moistug 
in this type. The water is heated by hot-wate 
pipes from the furnace or by electric coils, 4 
fan then blows dry air over the water to pic 
up vapor. The unit can be used either in warm 
air heating ducts or with its own ducts. 
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mersed heating element. 





atomizing humidifiers—either by spinning it 
a fine mist, as at top, or by jetting it from a no 
zle, as at bottom. Many atomizers mount in 
cold-return duct so mineral deposits are t 
out of the water by the furnace filter. 


In another 
method, evaporation is stimulated by 
forcing air through a water-soaked pad or 


drum. The advantages of forced humidi- 


fication include no cleaning or replace- 
ment of filter pads, and a higher moisture 


output that does not depend on natural 


evaporation alone. 








WATER IS SPRAYED INTO THE AIR in two types j 
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HUMIDIFIED AIR OUT 


INLET VALVE 
CLOSED 


ORY AIR 


sture IN PLATE-TYPE HUMIDIFIER, porous, wicklike 
vater § plates are kept wet in a tray of water. Hot, dry 
ls. A § air from the furnace picks up moisture from the 
pick @ plates and disperses it through the heating ducts. 
arm @ Plates mount above furnace, require only one 
connection to cold-water line. Various auto- 
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ROTATING 


HUMIDIFIED 
AIR 
WATER PAN 


| A WATER-SOAKED DRUM supplies moisture in 
E evaporation model. The porous drum 
_ Wwtates slowly apeme up water from a pan as 
-afan forces air through it. It can be used 
-M warm-air heating ducts, with separate ducts, 
& without ducts as a portable unit. 


INLET VALVE 
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TRAY TILTS 
UP AS WEIGHT 
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matic valves keep the tray filled. In the type 
shown, the tray is pivoted and counterweighted 
so it tilts up as the weight of water on it lessens. 
This opens the inlet valve, allowing water to 
flow in until the tray tilts back down and closes 
the valve. Early models were hand-filled. 


AUTOMATIC 
VALVE 









DISTRIBUTING 
TRAY, 
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ELECTRIC 
HEATING FAN 
ELEMENT Pl HUMIDIFIED 
WATER-SOAKED AIR 
PANEL 


AIR PICKS UP MOISTURE from a water-soaked 
eg in another type of evaporator. Panel is 
ept wet by dripping water from above. An 
electric heating element warms the air to com- 
pensate for the cooling effect of evaporation. 
Both portable and furnace versions are made. 





\er How much moisture do you need? 
by The amount may surprise you. To make 
or up the difference between average winter- 
di- time humidity (10 to 15 percent) and 
ce- the recommended level of 35 to 40 per- 
ire cent, a humidifier must put out a mini- 
ral mum of a gallon of water per room per 








day—or six gallons for a six-room house. 


Even this may not be enough. On a 
cold day, a six-room house may need as 
much as a gallon of water an hour. That 
amounts to emptying a bathtubful of 
water into your house air every day. 
Some machines are up to this; many 
aren’t. 

[Continued on page 166] 
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HOMEMADE 





could use this homemade humidi- 
fier. It works automatically. A 
humidistat controls it. 

Here’s how: When dryness shrinks a 
human-hair element in the humidistat, 
the instrument trips a switch, energizing 
a relay. Next time the furnace goes on, 
a heating element boils water in a shal- 
low pan enclosed in a chamber connected 
to the hot-air ducts. 

Hot air drawn across the steaming pan 
picks up vapor and carries it into the 
heating system. When sufficient vapor 
has been distributed throughout the 
house, the hair control relaxes, opening a 
switch and shutting off the humidifier. 


\ NY home heated with forced hot air 





WHERE TO CONNECT HUMIDIFIER 
TO FORCED-AIR FURNACE 
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Humidifier for 
a Warm-e-Air 
Heating System 


The unit will put out a maximum of 12 
gallons of water a day. 

The works are located in a box made 
of exterior plywood. Assemble the joints 
with waterproof glue. 

Place the box in a location that will 
permit short runs of stovepipe from the 
hot-air plenum and blower housing of the 
heater. Level the box on its four adjust- 
able legs, and connect it to the furnace 
with 4” stovepipe and fittings as needed. 
A typical installation is shown in the 
photo on the facing page. 

A damper on the intake pipe and a 
sliding door on the humidity chamber 
allow the intake to be opened slightly to 
draw in air from the basement if your 
system lacks a basement cold-air return. 
The humidity of the entire house must be 
controlled for best results. 

Connect 44” copper tubing to the 
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outlet side of the hot-water heater 
and run it to the stainless-steel va- 
porizer pan inside the box. Note that 
the pan is suspended by two 33%” 
cleats at each side to raise its bottom 
off the wood. Install the float valve 
in the corner of the pan. 

The valve shown is a $3 Aqua- 
Flow Humidifier Valve for a wick- 
type furnace humidifier. You can 
buy it at some hardware stores, or 
from a heating contractor. Connect 
a short length of 14” tubing to the 
valve, and fit a coupling to the tube 
where it emerges from the box. 
Solder a large washer over the cou- 
pling to serve as a mounting flange. 
Join the tubing from the heater to 
this coupling. A shutoff valve should 
be installed at the heater outlet. 

With the float in position, bend 
the tubular heating element to lie 
flat about 144” above the bottom of 
the pan, leaving the ends standing 
vertically to be anchored with tubing 
straps. At this point you could con- 
nect wires to the heater and operate 
the humidifier manually. In fact, it’s 
a good idea to do so as a test. 

To be efficient, the humidifier 
should operate automatically on de- 
pendable controls. These controls 

are available as separate units, and 


FLANGE CONNECTORS 









































































ANNEALED TUBULAR HEATING ELEMENT vaporizes water in 
ar to connect pipe to furnace a stainless-steel pan. Element can be bent to fit pan after 

humidifier box. Crimp flange float valve is installed. Anchor the element on a bracket 
bs to anchor them. To cut open- so it is ¥%” 
‘ in furnace, drill a circle of maintain water level 4” above tube. As water is vapor- 
holes, snip metal between ized, float drops and valve opens to admit more water. 
0 Fond file smooth. Fit the pipe The element is protected by a low-volta 
tack-solder the joints water that shuts off humidifier if level 


bottom of pan, and bend float arm to 
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need only be installed in a suitable box 
and wired together. The cost of operating 
the heater will be slightly less if you can 
wire it into a 230-volt circuit; but the unit 
will function equally well on 115 volts, 
and wiring is simpler. 

As a precaution against burning out 
the heater if the pan should run dry, in- 
stall a copper plate on standoff insulators 
at the side of the pan. Adjust the float 


valve so that the water level stays about 
\,” above the heater tube, and bend the 
copper plate until it is immersed about 
14” in the water. 


Connect one leg of the low-voltage wire 


running to the humidistat to the plate 
and the pan, so that only the water com- 
pletes the circuit. If the water level drops 
below the plate, the circuit opens, and 
the humidifier will not function. 
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Electrical equipment needed 


Control box 
Terminal strip 
Pilot lights (2) 
l-amp fuse 


7” x 12” x 3” chassis 
8-contact type 

115-volt filament bulbs. 
Tubular type with spring- 
clip block 

Screw type with base 
Household type SPST 

DPDT toggle 

SPDT Sigma, 11FZ-40ACS- 


20-amp fuse 
Main switch 
Bypass switch 
Control relay 
SIL 

DPDT Guardian, 2200U-115 
volts 

Stancor P-6467, 115-volt pri- 
mary, 5-volt secondary 


Power relay 


Transformer 


Humidistat: 


Heater element: 


Equipment listed at left can be ordered from: 


Allied Radio Corp., 1000 North Western 
Ave., Chicago 80. 


Model H-64A-115 volt 


Order from Minneapolis-Honeywell Regulator 
Corp., 2954 4th Ave., S., Minneapolis, Minn, 


Indeeco +26C3-45-120-volt, 
2,200-watt tubular, 45” long, 
325” diameter, copper- 
sheathed, annealed 
Industrial Engineering & Equipment Co. 
24 Hanley Court, St. Louis 17, Mo. 


a 
| HUMIDIFIER CONTROL | | 


Starting Instructions 


| 1. Check action of float valve | | 
2. Open hot-water-supply valve 

| 3. Check water level (4/44” above | 

heater) 

Turn on main power switch | | 

(red light should go on) 


Flip toggle switch to BYPASS | | 
(green light should go on, red 
off) 


| 6. See that heater vaporizes water | | 
7. Set humidistat for desired hu- 
| midity (40 % to 45 % is recom- | | 
mended) 
Flip toggle switch up to HU- 
MIDISTAT for automatic op- | | 
eration 


| Fuses dnd Schematic Inside | | 


Turn off main power switch 
| before removing cover | 





OPERATING INSTRUCTIONS and wiring diagram 
above should be cut out and pasted on the 
cover of humidifier control box. If you're un- 
familiar with wiring diagrams, simply follow 
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a) Sto 


the drawing on the facing page and connect the 
wires as shown. Labels at right should also be 
cut out and pasted over indicator lights and 
toggle switch on the side of the control box. 


SPST SW. 
2O0-A. 115V. AC 
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\—_20 A. 
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" Easy-to-follow drawing shows how wires are connected 
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16°GA. RUBBER- 
COVERED WIRE 

































| 
| 
| 
| 
| 
| FURNACE- LAY 
| BLOWER 
MOTOR *) 
7 TRANSFORMER 
| ‘ 
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@ 
| | 
TAPE WIRES TO i=) POWER RELAY 
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By Henry B. Comstock 


OW you no longer 
| \ need a shopful of 

clamps to turn out 
first-rate veneering. You can 
prove it with a beginner’s 
kit offered by Albert Con- 
stantine and Son. The pack- 
age contains instructions, a 
pint of glue, and an assortment of wafer- 
thin slices of walnut, striped African 
mahogany, Burmese teak, and Central 
American primavera. 

The wood is unusual only in the eye- 
filling way of all high-grade veneer stock. 
But some of the information in the dope 
sheets may surprise you, and the ad- 
hesive certainly will. Called Veneer Glue, 
it’s actually a contact cement, formulated 
for strength that will last the lifetime of 
a furniture piece. Here are the ways it 
simplifies and widens the scope of a craft 
that’s older than King Tut’s coffin: 

@ No elaborate core stock. The glue 
bonds veneer not only to sanded wood 
but to previously painted, shellacked, or 
varnished surfaces, provided the finish 
is sound. You can even use it to cover 
metal objects. 

@ No warping. Unlike even the finest 
cold-water-mix glues, the Constantine 
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Veneering: Without 


HARD-TO-CLAMP ITEMS are no prob. 
lem with new contact glue. The 
curved hood of a doll cradle can be 
veneered after assembly (left), and 
a humble pork-and-bean can be. 
comes a handsome vase (below), 


* 
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glue doesn’t first expand and then con- 
tract veneers, producing a drawing action 
on the core wood. On free-standing cab- 
inet parts (doors, for instance), there’s 
no need to apply veneer sheets to both 
sides. You simply place the showy mate- 
rial where it will be seen. 

@ No clamps, no veneer press. You 
can forget about the usual _pressure-ap- 
plying tools and those convex and con- 
cave forms or “cauls” you must build to 
hold veneer firmly against curved parts 
while ordinary glue dries. If you’ve ever 
used contact cement, you already know 
how the new veneer adhesive is applied. 
If you haven’t, you’ll be pleasantly sur- 
prised. 

You brush two coats on both surfaces 
to be bonded and wait at least 20 min- 
utes for them to dry. Then you bring the 
surfaces accurately together (you can't 
shift parts around, once they’re placed). 






















_ knickknacks—planters, 








Clamps 


Finally, you either run a hand roller 
vigorously over the entire face of the 
veneer or tamp the part with a hammer 
and a cushioning block of wood. 

@ No time lost. It’s usually best to cut 
yeneer parts a bit oversize and sand or 
shave the excess off later. You can go 


/right at this job after gluing. With other 


adhesives, you have to wait from 8 to 10 
hours while they dry. 
@ Greater gripping power. The initial 


“bond of the glue is so strong that veneer 


bent over small-radius curves has no 
chance to spring back if you press it 
down firmly as you apply it. The glue 
continues to toughen as it cures. It’s 
highly water resistant and is unaffected 
by most chemicals. To clean brushes you 
swish them in lacquer thinner. 

All this adds up to new and exciting 


' craft adventures. Even a youngster or an 


all-thumbs adult can turn out attractive 
vases, desk-top 
containers—formed by wrapping a piece 
of veneer around a tin can. Canisters 
and metal waste baskets will make bigger 
projects. If you can find a wooden cigar 
box you can turn out a handsome coffer 
for cigars or jewelry. 

For old hands, veneering offers a 
change of pace from ordinary woodwork- 
ing routines. Tackle one veneering proj- 
ect and you’ll almost certainly awaken a 
keen interest in the distinctive grain pat- 
terns—the fingerprints of more than 100 
varieties of veneer wood now on the mar- 
ket. You’ll chuckle over claims that ve- 
neering is a “dishonest” craft. 

You'll know that the main object is 
not to save a buck but to display hand- 
some textures that are either hard to 
come by, or that present special prob- 
lems. The highly figured grain of burl 
walnut, for example, is the result of dis- 
ease, and a furniture piece built entirely 
of the stuff would fall apart. Other woods, 
like ebony, are so dense and heavy you’d 
need a block and tackle to lift a solid 
cabinet, bed, or table. 

But why get technical? Most of the 
fun will come from turning something 
plain into something beautiful. By mak- 
ing it easy, Albert Constantine (2050 
Eastchester Road, NYC 61) is offering 
a real Cinderella deal at $2.75. 







~_- RABBETTED 
“~~ WOOD STRIP 
SCREWED 
BENEATH 
WORKBENCH 


ae 
ICE-CUBE 
TRAY 


Ice-Cube Tray for Small Parts 
AN OLD ice-cube tray (the plastic type 
with fixed partitions is best) provides a 
sorting tray for small parts, or storage 
bins for fasteners. Mount it on rails un- 
der your bench so it slides out of the 
way.—D. O. Van Gilder, Denver. 


Nails Position Fence Pickets 
ALIGNING pickets 

along a fence stand- 

ard is no problem if 

you tack a long cas- 

ing nail at the same +S soi 

spot in the back of Se ‘| 

each. Hang the pick- | 

ets with proper spac- 

ing, nail in place, 

and pull out the 

hangers.—G. E. Hen- 

drickson, Argyle, Wis. 























Hammer Head Makes Small Anvil 
Set the smaller end of a heavyweight 
ball-peen hammer into a snug-fitting hole 
in a short length of two-by-four. It makes 
a miniature anvil for such jobs as rivet- 
ing, center-punching, and shaping small 
metal parts.—O. A. Nelson, Seattle. 
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To fasten the tank, I came up 

with the idea of using the 
stainless-steel straps that anchor 
TV antennas on chimneys. 








An Auto Gas Tank 
Now Feeds 
My Outboard 


By E. F. Lindsley 


HEN it got to the point that I 
\ \) was spending more time getting 

gas than I was enjoying my boat, 
I got the idea of installing a permanent 
gas tank. Someone suggested a tank from 
a car; they’re cheap and have a built-in 
gauge unit. 

A car tank holds 20 gallons or more, 
and gas weighs about six pounds per 
gallon. You can’t place this weight just 
anywhere in a boat. I had one of the kids 
ride up front on the bow deck to see 
what would happen. My boat had always 
been a bit stern heavy, and the extra 
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weight didn’t seem to affect its perform- 
ance. On a boat having less beam than 
mine, mounting the tank high under the 
bow deck might cause it to roll danger- 
ously. To avoid this, try placing the tank 
low in the boat—under a seat, or on the 
keel up near the bow. 

Another worry was the lack of baffles 
in a car tank to keep fuel from sloshing 
around in rough going. I decided not to 
worry about the baffles; and, it turned 
out, the tank worked fine without them. 

According to the Coast Guard, the 
filler pipe should extend down into a 
well in the tank so vapor can’t rise up 
the pipe when filling. On the other hand, 
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GAUGE WAS CHECKED by hooking it up to the 
boat battery; a lantern battery wouldn't work. 
I ran a wire from the float frame to the bat- 
tery, completing the ground circuit. 





WITH FLOAT UNIT REMOVED, inside of tank can 
be checked for dirt, and cleaned. Filler pipe 
and vent tube, shown in foreground, are 
connected to deck fittings with hose. 


they also say that if the tank is properly 
vented away from the filler pipe, it’s 
“fairly good.” So I let it go at that. Mess- 
ing around an old tank—cutting into it 
and soldering it—is dangerous business, 
and I wanted no part of it. 

Before buying the tank, I’d checked 
on gauges and found that one type, used 
on Ford units, required a gauge voltage 
regulator. The rig used on GM cars needs 
only a tank unit and a dash unit, so I 
bought a tank and gauge from an old 
six-volt Chevy to hook up to the six-volt 
battery used by my outboard. The whole 
thing cost $4. If you’ve a 12-volt job, 
try scrounging around the junkyards for 


GROUND WIRE, soldered to frame of gauge, 





replaces metal car body that once grounded 
the gauge. Wire was passed through a hole 
drilled in the back of the case. 


ge 


TANK VENT IS A MUST. It should be installed 
at the edge of the deck or on the hull side to 
direct gas vapor overboard. Length of gas- 
proof hose couples it to the vent tube on tank. 


a setup from a more recent 12-volt car. 

When the junky dragged out the instru- 
ment group from the dash of the Chevy, 
I was perplexed because the ammeter 
and oil-pressure and water-temperature 
gauges were all on the same big dial. 
After prying off the glass, though, I 
found that the gas gauge was separate, 
and held on by two screws. I later used 
these screws to mount the instrument in 
a case from an old pressure gauge I 
found in my shop junk. 

All that was needed to make it fit was 
a light trimming of the gas-gauge face. 
Incidentally, don’t get any ideas about 
lubricating the instrument pivots. These 
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are specially doped at the factory with 
a sort of sluggish gook that serves to 
dampen the needle movement so the nee- 
dle doesn’t go crazy whenever the gas 
splashes around in the tank. 

Gas gauges have been known to stop 
functioning, and rather than install mine 
and find it no good, I dragged in my boat 
battery and made a dummy hookup. 
Nothing happened. I moved the tank 
arm with the float on it, but the needle 
stood still. I checked the connections. 

Then it dawned on me that a car is 
made of metal, and everything grounds 
to the chassis. I added a ground wire 
that completed the circuit from the gauge 


Safety hints for 
installing a tank 


Install a tank vent to carry fumes 
overboard. Unlike smoke, which rises, 
gas vapor tends to settle. An accumula- 
tion of vapor in the bilge has the ex- 
plosive potential of dynamite. 

Be sure the tank is grounded to the 
filler pipe. Gas flowing through the 
pipe or hose generates static electricity, 
which can build up and create a spark. 
A grounded filler pipe discharges this 
electricity safely through the metal 
nozzle of the pump hose. 

Before placing tank permanently, fill 
it with water and try it in several lo- 
cations as you run the boat to check 
how weight affects performance. 

If you enclose the tank, or install it 
in an enclosed compartment, ventilate 
the compartment with deck vents in 
addition to the tank vent. 
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SWITCH ON DASH saves 
battery by turning on 
gauge only when you 
want to check fuel sup- 
ply. Pushbutton might 
be better here, since it 
would shut off automat- 
ically when released. 


unit back to the battery as in a car body. 
Now the gauge needle responded when I 
twitched the float arm. I had to include 
this wire in the final hookup to complete 
the circuit in the boat. 

Cleanup. I gave the tank a good going 
over, too. Removing the float unit opened 
up a big hole that I could look into to 
check for leaks and dirt. I wire-brushed 
the outside clean, but there was a heavy 
layer of undercoating on the bottom 
that didn’t seem worth the trouble of re- 
moving. I sprayed the tank with rust- 
inhibiting paint to make it look more 
shipshape, and to protect base metal. 

Putting the tank in the boat was a 
workout. After trying unsuccessfully to 
juggle the tank with one hand and fasten 
it with the other, I pushed it into posi- 
tion with a jack placed on the keel. 

One thing was certain. Twenty gallons 
of gas bouncing around every time the 
boat hits a chop is nothing to joke about. 
Casting about for a reliable means of 
securing the tank, I came up with the 
idea of using the stainless-steel straps 
that anchor TV antennas to chimneys. 
For about $2 I bought a chimney-anchor 
repair kit, consisting. of two long strips 
of stainless, plus eyebolts and clips to 
snug them up. Four %4” pieces cut from 
1144,” angle iron bolted against the deck 
beams serve as anchor points for the 
eyebolts at the ends of the straps. 

Running the filler pipe to the deck 
was a problem. The car tank had a 
curved fill pipe and a smaller vent tube, 
both angled properly for the opening in 
a car fender, but not aimed toward the 
deck of my boat. 
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Rather than try to cobble up a redo of 
the Chevy pipe, I bought an authentic 
marine deck fitting with a cap chained 
to it. I fitted it snug in a hole cut in the 
deck and sealed it with bedding com- 
pound. Then I dropped a pipe and elbow 
down to the tank pipe, and connected 
the two pipes with a short length of hose. 
I also ran an electrical bond—a piece of 
stranded wire—across the hose to pro- 
vide metal-to-metal contact between tank 
and deck fitting, so the tank would 
ground to the metal gas-pump nozzle 
when filling up. This is a necessary pre- 
caution to prevent buildup of static elec- 
tricity during filling. 

I also bought a marine tank-vent fitting 
with a screen in it, and installed it at 
the edge of the deck on the side away 
from the filler pipe. I coupled the vent 
to the tank with a length of fuelproof 
hose. If your boat has enough freeboard, 
install the vent in the side to pass fumes 
overboard. 

Installing the fuel line. My outboard 
has a built-in fuel pump, so rather than 
fool with copper tubing, I ran an extra- 
long outboard fuel hose back to the en- 
gine. The hose has a check valve that 
closes when you disconnect it from the 
engine, but a shutoff valve at the tank 
is a good idea in case the hose should 
spring a leak. 

If your engine uses a pressure system 
to force gas out of a tank—this type has 
a double fuel line consisting of one hose 
to pressurize the tank and another to 
carry gas to the engine—don’t connect it 
to the new tank. Car tanks aren’t built 
to be pressurized. Instead, leave the out- 
board tank connected to the engine, and 
put an electric fuel pump and a check 
valve at the car tank. Run a hose from 
the fuel pump, and let it feed gas into 
the portable tank as needed. A simpler 
method might be to use the car tank as 
a reservoir and refill the outboard tank 
manually when it’s low. 

After fitting the gauge to the dash, 
connecting the wires, and filling the tank, 
a minor problem came to light: As long 
as the gauge was connected to the bat- 
tery, it would be pulling a bit of current, 
even when I wasn’t using the boat. The 
answer was a switch on the dashboard to 
break the gauge circuit. When I get con- 
cerned about gas, I pull the switch and 
take a reading. | 





Sturdy Base for an Anvil 
THE nearest thing to a fat tree trunk 
for supporting an anvil is a base made 
of four pieces of 8”-by-8” timber bound 
together with strips of 1”-by-3”. Wood 
blocks, shaped to fit the heavy anvil, 
hold it in place without bolts. There’s 
an old rule for figuring right working 
height: When you’re standing erect 
with your arms at your sides, the 
knuckles of your clenched fist should 
touch the top surface of the anvil. 
—J. P. Goodenough, Milwaukee, Wis. 


>PP MASKING or cellophane tape can 
be used to locate the spot where a 
door binds. Stick tape along the sus- 
pected area, and open and close the 
door several times. The tape will be 
marred at the tight spot.—Steve K. 
Hullcranz, Oak Park, Ill. 


Awl Suspends Plumb Bob 

To PLUMB fence = 
posts quickly, tie 
the plumb bob to 
the shank of a brad- 
awl with a length 
of string. Jab the 
awl into a post, ad- 
just and set the 
post, then pull out 
the awl and stick 
in next post. —G. E. 
Hendrickson, Ar- 
gyle, Wis. 











Clothespin Photo Tips 


KODAK MICRODOL-X DEVELOPER 
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DATA HOLDER: Short memory? It’s easy to keep 
instructions, indexes, and charts in front of you 
for reference while you work. Glue or tack a 
clothespin to the wall at eye level. 











DRYING RACK: If you run out of space, or want 
to hang prints above a heater for fast drying, 
make an extra rack by bending back the hook 
of a coat hanger and clipping it onto a nail. 





MASK CLIP: Portrait work call 
for vignetting? Leave hands 
free by clipping the mask to 
the diffuser attachment on your 
enlarger. You can swing it 
aside when not needed. 
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WINGBOLT GRIP: If the ad- 
justing screws on your light 
stand are too tight for fin- 
gertip turning, slip a clothes- 
pin over them to provide 
additional leverage. 









CORD CADDY: Treading on floodlight cords can N 
cause shorts. When there’s an excess of cord, 
keep it from underfoot by gathering it in loops 
held off the floor with a clothespin. 
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} we look 


, 7 ner. The 
SOCKET GUARD: You won't accidentally kill — prbite sta: 
your lights by tripping on the cord, if you screw 
a clothespin to the wall beside the socket. 
After you plug in, anchor the cord in the jaws. 
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LIGHT-SHIELD CLAMP: Join two 
clothespins with jaws in op 
posite directions. Grip flange 

of reflector with one, edge of BF p, 


cardboard with other. Repeat 
on other side for “barn doors. 








PG’s sensational new LATEX 
ouse Paint resists blistering 
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ers Paint 


peeling! | 


e Experiences of thousands of 
homeowners the country over 


confirm the results of years of 


laboratory and field tests ... 
¥ ove that sensational new PPG 

ATEX is Pittsburgh’s greatest 
advancement in house paint in 
nearly three-quarters ofacentury. 


e Made with new miracle res- 
ins, this new paint protects 
homes for extra years with an 


Protects homes years longer . . . Easier 
to apply . . . Goes over damp surfaces 
. . . Dries in 30 minutes 


amazingly tough and flexible film 
that resists blistering, peeling 
and discoloration. 


e New Pittsburgh LATEX 
House Paint can be applied over 
damp surfaces—also gives you 
greater ease and speed of appli- 
cation. You can use it with re- 
markable results on wood, brick, 
stucco, asbestos shingles, cement 
blocks or metal surfaces. 





Sensational new Pittsburgh 
Paint can keep your 
we looking ‘“‘just-painted”’ years 
wet. The colors are fade-resistant 
white stays white, colors retain their 


tex House 

















crisp, clean beauty .. 














. and the new mir- 
acle resins are so durable they fight the 
effects of time and weather far 
The result? A money-saving bonus 
of extra years between paint jobs! 


e You’ll save hours be- 
cause Latex goes on so 
fast and smooth! No 
brush drag, no lap marks. 
Use brush, roller or spray. 


onger! 


P int over damp sur- 

! With Latex you 

» paint over surfaces 
mp with dew or rain. 

paint between showers. 


PirtspurcH PAINTS 


e Dries in 30 minutes! 
Forget about rain, dust 
and insects messing up 
your paint job! Latex 
dries in only 30 minutes. 


e Resists ee 
Correctly applied, Latex 
resists blistering. It lets 
trapped moisture out, yet 

will, not let moisture in! 


A PAINTS @ GLASS @ CHEMICALS @ BRUSHES @ PLASTICS @ FIBER GLASS 


PITTSBURGH 


PLATE GLASS 


COMPANY 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


e Clean up with water! 
Cleanup and brush care is 
asnap! Just wash brushes, 
roller or spray gun in 
plain soapy water! 


fal @ For America’s finest 


? oil-base house paint, 
ask for Sun-Proof— 
famous for highest 
quality since 1892. 








Short Cuts 
Wale Mm ME ot) 


FROM PS READERS 


Heavy-Duty Speed-Change Shaft 
Doers the speed-change shaft in your 
shop do such heavy duty that you can’t 
keep bronze bearings in it? Try using a 
high-speed ball-bearing saw mandrel. 
These are built to take the punishment 
of swinging a heavy blade; and most of 
them are designed for pressure-gun lubri- 
cation.—Herbert Y. Moon, Orient, N. Y. 





Milk-Carton Storage Drawers 
A NEAT storage chest for small items 
can be made from scrap lumber and milk 
cartons. Cut out the carton tops and tack 
in plywood squares with screw-eye pulls. 
Slice out one side of the carton. Dimen- 
sion the wood case (using 14,” hardboard 
for shelves) to fit as many drawers as 
you need.—R. Beach, Lake Grove, Ore. 





My Most 
Embarrassing 
Shop Moment 


MACHINISTS and designers are always rib- 
bing each other over who’s at fault when a 
mistake occurs. The machinist accuses the 
designer of drawing the plans wrong, and 
the designer accuses the machinist of read- 
ing them wrong. 

One day I drew up a little bushing that 
was nothing more than a short length of 
14”-diameter brass rod with a 144” hole in it. 
Since it was a rush job, I hurried over to 
our machinist and asked him to turn out 
the part on the double. 

A few minutes later, he appeared at my 
office and said, “Here’s that bushing you 
wanted.” Without batting an eye, he dropped 
a pile of brass chips into my hand. 

Then he jabbed a finger at my drawing, 
getting howls of laughter from everybody 
in the room. The dimensions called for a 





1%” hole to be drilled in 14” stock. There 
was no doubt that this time the boo-boo 
was mine—E. C. Auld, Los Angeles. 
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You 


can make $117.50 do more— 
get a Delta 14” drill press 





Here is a rugged, versatile drill press 
for $117.50* that’s the biggest dollar 
value in its class! Six interchange- 
able spindles convert this press in 
seconds to handle wood shaping, 
mortising, routing, polishing, ream- 
ing, surface grinding and dozens of 
other operations. You’ll really appre- 
ciate the many ways this tool offers 
to stretch your dollar investment. 
See your Delta Distributor (he’s 
in Yellow Pages under TOOLS or 
MACHINERY) or write for 
FREE Delta Catalog: Rockwell 
Manufacturing Company, Delta 
Power Tool Division, 504H N. 
Lexington Ave., Pittsburgh 8, Pa. 


*Model 14-008 (slightly higher in the West). 


epanr DELTA INDUSTRIAL TOOLS 


another fine product by © 


ROCKWELL 














GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


You do no drilling, pay no taxes, may realize a 
king-size profit without ever leaving home, Write 
for free map and literature. 


AMERICAN OIL som, Dept. PS 
8350 Santa Monica Blvd. Los Angeles 46, Calif. 











BUILD YOUR OWN 


AIR CONDITIONERS 


From Junked Refrigerators for a Few Boltars Special Offer 
INSTRUCTION BOOKS SHO ;,75¢ EACH 4 bo $1. +4 

HOWT ba} ty PA Air Conditioner’ = 33:5 
orail Stor 2. 30 


Pn od To eure 
FREE! 
. 
instructions 
and Literature 
on kits. 





TOB ww Cost Ho me Fret 
“HOW To BUILD an n Electrostatic Precipitator’ ° 
“HOWTO BUILD a Low Cost De! humid 
Complete ‘‘Install-It-Yourself’’ Air c eaauinnee 
kits for Rome and automobile. 2 Ton capacity. 
Brand New Parts—-$92.00 and up. 


Kool Engineering Co., Dept. G-8, 1318 N. Clyburn, Chicago 10, 111. 























TESTED * PROVED 
Best in powered lawn 
and garden equipment 

Write department 1 for catalog 











| 
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screens, upholstery, 
hundreds of other uses. 


carpets... 






Swingline 101 Staple Gun 
95 


Staples practically anything. Exclusive 
push-button loading and built-in staple 
extractor, At your stationery, depart- 
ment or hardware store, 


FREE: New 8-page 
“TIPS FOR TACKING’’ Booklet 


shows you how to save time, money and effort—with a 
Swingline Automatic Staple gun. Send for yours today! 


pS. Swinghne INC. 


eon * 
32-00 Skillman Ave.,Long Island City1,New York 
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A Back-Yard Pool 
Goes Underground 
ABOVE-GROUND plastic 
swimming pools can be giv- 
en a swank in-the-ground 
look this way: Dig a pit to 
the pool’s depth and about 
1’ larger in diameter. Set up 
the frame, then wedge 1” 
planks all around between 
the posts and the earth. 
The boards give you a 
cheap retaining wall and 
can be creosoted for longer 
life. Between pool seasons, 
I get extra mileage out of 
the pit by using it for fly- 
ing model airplanes from a 
central tether.—Donald E. 
Mowrer, Phoenix, Ariz. 


PPPDoEs your wife complain of having 
to jam tablecloths and other linen in a 
drawer too small for them? Wrinkles— 
and ruffled tempers—can be avoided by 
folding them over curtain rods mounted 
on the back of a cupboard door. Or fas- 
ten swing-out towel bars in an under- 
counter cabinet.—J. Ogle, Mankato, Minn. 





Handy Reel to Store a Hose 
AN OLD wheel rim on a post makes a 
good reel for storing an air or garden 
hose off the ground. For the neatest ef- 
fect, run the hose underground to the 
post.—Harry J. Miller, Sarasota, Fla. 
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>>PIF you need a replacement nut for a 
foreign car using Whitworth or metric 
threads, you can usually borrow an emer- 
gency spare from a fuel-line clamp, brack- 
et, or other spot not essential to the run- 
ning of the car. This trick helped me out 
of trouble on the road several times.— 
Mel Halle, Playa Del Rey, Calif. 






SPRING 
LOOP 


An Egg Lifter That’s Safe 

THE easiest way to remove hot eggs 
from boiling water, I’ve found, is with a 
lifter of coat-hanger wire bent like this. 
Eggs can’t fall out of the loops.—H. C. 
McClellan, Willow Grove, Pa. 
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France’s Fabulous Flivver 
[Continued from page 65] 

Top speed is 50, and fuel mileage 
about 53 miles per gallon. The gas tank 
holds only 514 gallons. “It’s enough,” 
said our hostess, “for two round trips to 
the city and back, with some left over.” 
She lives 50 miles from New York. 

The car’s interior is starkly utilitarian, 
with enough sharp edges to make the 
National Safety Council frown. Front 
windows are halved to hinge up from 
the bottom, and are locked with mouse- 
trap catches inside. Controls are con- 
fusing at first; there is no gas gauge, and 
the speedometer looks as if it had been 
taken off a bike and mounted in a corner 
of the windshield at the last minute. The 
shift lever sticks disconcertingly out 
from the middle of the dash; it has a 
naive swing-link connection to the trans- 
mission in front of the firewall. 

Engines fore and aft. For some of the 
rough terrain the little cars are used in, 
buyers suggested four-wheel drive. Cit- 
roen tackled that problem with character- 
istic forthrightness. Clutter up the flat 
underpan (a feature of all Citroens) 
with a drive shaft? Never! Instead, a 
second 2 CV engine was installed in the 
rear and geared to the back wheels. 
With 24 hp., this model weighs little 
more than the standard one. 

The Deux Cheveaux, Citroen bosses 
feel, isn’t for the American market. “It 
would just be laughed at there,” said 
one. But a new, slightly larger version, 
the AMI-6, will soon be coming over. It 





has many of the smaller car’s features, a 
less Spartan interior, and a body you can | 
look at without wincing. ie es 


Coming Next Month: 50-Page 
Home-Improvement Supplement 
For September, Popular Science brings 
you its annual Home-Improvement 
Supplement—50 pages of new ideas, 
products, and projects for your home. 


Samples: a garage workshop from space | 


made available by a compact car .. . 
shell houses that you can own for less 
than rent money .. . new glue-on 
decorative brick . . . easy ways to install 
wrought-iron railings ...a rear- 
projection screen that gives you a home 
movie theater. And that’s only the 
beginning of what’s ahead. Don’t miss 
this fact-packed issue! 


| 
| 
| 
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Use Weldwood Spar Varnish 








... attacked by salt! 


Rain. Ice. Sunlight. Salt air. Weldwood® Spar 
Varnish beats them all. It’s unexcelled for toughness 
and durability, by actual lab tests, Resists yellowing, 
discoloration, checking and cracking—even under 
the severest conditions. And it also resists fungus 
and mold! For sidings, boats, outdoor furniture, 
sports equipment—use Weldwood Exterior Clear 
Spar Varnish—it protects as it beautifies. 









WELDWOOD 


Products of United States Plywood 














Humidify . . . When Dry Air Is the Problem 
[Continued from page 149] 


Although about 80 percent of warm-air 
homes have some sort of humidifier, it’s 
been estimated that less than five percent 
of these devices are capable of putting 
out the required minimum of six gallons a 
day. Of hot-water-heated homes, less than 
two percent have adequate humidifiers. 

Which machine does the job? Actual 
moisture output is more important here 
than method of operation. You can buy a 
good humidifier of almost any type—but 
shop carefully. 

Of some two dozen models studied 
by Poputar ScrENcE, rated capacities 
ranged from a whopping 80 gallons a day 
down to less than 3. Most of the plate 
types were found to deliver less than the 
6-gallon minimum unless equipped with 
an auxiliary heating element. 

In models designed for furnace instal- 
lation, the majority of force-type humidi- 
fiers put out a respectable 7 to 12 gallons 
a day. In console and portable models, 
however, the same basic systems don’t 
always do as well—some outputs fall 
below the safe minimum. 

You'll find capacities listed in many 
ways—by the hour as well as the day, and 
in pints, quarts, gallons, even pounds. 
Convert these to a meaningful figure— 
gallons a day. A 40-pint output sounds 
big until you realize it’s only five gallons. 
(A pound, of course, equals a pint.) 

Be wary, too, of makers who refuse to 
list outputs, substituting such catch 
phrases as “Keeps the air moist and 
healthful.” This is double-talk. A few 
humidifiers are also rated according to 
the number of rooms or the cubic feet of 
space they’ll handle—a useless statistic 
unless you know what level of humidity 
is being promised. 

Figuring your needs. You must also 
remember that rated capacities are max- 
imums, under ideal conditions and con- 
tinuous operation. But no humidifier can 
or should run constantly. In warm-air 
furnaces, it usually operates only when 
the blower is on. A humidifier with a 
rated capacity of 10 gallons a day is 
putting out only 5 if the blower is off 
half the time. For this reason, it’s best 
to have a heating contractor estimate 
the needs of a warm-air furnace for you. 

In warm-air systems, atomizers appear 
to have a slight edge. Their installation 
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is simpler and their prices somewhat 
lower—$60 to $100. A good vaporizer runs 
from $80 to $120, with some models going 
to more than $200. However, vaporizers 
are well suited to hot-water systems 
since you already have the heated water 
they need on hand. The pad or drum 
types of forced evaporators generally have 
good capacities and can be used with 
any heating system. 

Hard water can be a problem. If you 
live in an area with hard water—say 15 
grains or more—you’ll have to decide 
which of several nuisances you’d rather 
put up with. Hard water is a problem 
with every type of humidifier. With 
evaporative models, minerals clog the 
filter pads or plates. With vaporizers, the 
minerals encrust the heating elements. 
With atomizers, tiny mineral particles 
can be injected into the air to settle out as 
dust. Nozzle types can also clog up. 

The only solution is an appliance 
that adds around $50 to the installation 
—a demineralizer hooked between your 
water supply and humidifier. Water 
softeners are no substitute, since they 
don’t produce mineral-free water. 

To overcome the mineral-dust objec- 
tion, some atomizers mount in the cold 
return side of the furnace, instead of the 
hot side. This way, the moisture-laden 
air must first pass through the furnace 
filter, which traps out some of the de- 
posit. In other models, the water is 
sprayed against a gridlike plate that acts 
as a partial filter. 

Are automatic controls necessary? A 
humidistat turns your humidifier on and 
off as it’s needed, much as a thermostat 
controls your furnace. Most humidifiers 
either come with one or can have one 
added for an extra $15 to $20. One new 
type made by Minneapolis-Honeywell 
costs only $12 and requires no wiring— 
you plug the humidistat into a wall out- 
let and plug the humidifier into it. 

Automatic controls are a useless ex- 
pense on a low-capacity humidifier that 
must keep grinding away. But they’re 
important on models capable of pro- 
ducing too much humidity. Your safest 
bet is to buy a unit that can supply the 
maximum moisture your house is likely 
to require. You can always throttle it 
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“Now here’ 3 the pr sn Sesuiaur. You go along punching 
little holes in radiators, and I’ll come along selling Mac’s 


Sealer & Stop Leak*.” 


* Just about everybody knows Mac’s Sealer & Stop Leak is the 
best product to stop radiator leaks fast—even 20 Ib. high- 
pressure leaks. And it’s hard to find a service station that 


doesn’t carry Mac's. 














FIBERGLASS or PLYWOOD 


$41.95 Up: EASY TERMS _ Write Now 
FREE CATALOG : 
50 Models 8-22 ft. X 
Cruisers, houseboats, run- ~ 

abouts, convertibles, fishing, SE > 
soiling. Pre-assembled, pre-formed units anyone easily cnnuiies: .— 
factory-built. Save 2 to 24. Free catalog has all details, color photos, 
paint, accessories, Fiberglass 
wpplies, trailers. WRITE TODAY. 


LUGER BOAT 


Dept. A-8, 9200 Access Road, Minneapolis 20, Minn. 


JEEP OWNERS 


Re-Power NOW with a V-8 or 6 Cy! engine—Use 
Ford - Chev - Mercury - =e - vent - Stude Dodge or wtymenth 
in Jeeps, Jeepsters. Sta-we rucks, Kaiser &H. J. 

$ 5 to $56 ‘30. Want fast action? Give us fait infor- 
aah ene $13.00 Dep. ane we will aie correct kit. Ba’ D. 
joun oda 
Details FREE. or prepaid shipment. Wire, phone or write t y. 
HOOSIER MACHINE yuseucrs co. 
314 S.E. 6th St. Phone CR6-344 Pendleton. Oregon 
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SAVE MONEY! MAKE MONEY ! 


WITH PORTABLE CEMENT MIXER ! 

It's easy, fast, fun to do your own work with the 

MIXAL Mixer. Build barbecues, patios, sidewalks 

for yourself, for others! Mixes 3’ x 8’ sidewalk 


every hour! Uses any % HP motor. Thousands 
used by contractors! Try it on MONEYBACK 
GUARANTEE! Send for FREE HOW-TO-DO-IT 
CEMENT MIXING BOOKLET. Dept. PS-8 
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KITS 





If it’s worth painting 
it's worth sanding. . 
with sandpaper by 














TREMENDOUS SAVINGS ON 
HUNDREDS OF SURPLUS AND 
NEWLY MANUFACTURED ITEMS! 


New 1961 edition contains over 50 pages 2 
tools and equipment for farm, home 














shop, factory. dra 
em KS and diesel equipment and parts! 
Write for your FREE CATALOG Today 


GROBAN SUPPLY COMPANY 


1139 South Wabash Ave, C oy F-8, eS 5 ill, WEbster 9-3793 





Keep Tools in 
|| Tip-Top Condition 


Lubricate - Clean + Prevent Rust 


3- IN-ONE’ OIL 
REGULAR—OIL SPRAY—ELECTRIC MOTOR 
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Gravely does the jobs other tractors can’t! The 
unmatched performance of the Gravely Tractor 
gives you dependable POWER at your command 
to mechanize your lawn, garden and farm jobs. 

POWER to mow the toughest rough or the finest 
lawn. Choose from 30 job-proved tools. 

NEW full-flow Oil Filter, NEW Power—now 
6.6 HP! All-Gear Drive, Optional Starter. Riding 
or Steering Sulkies. 

Ask your authorized Gravely Sales and Service 
Dealer for a FREE DEMONSTRA- 
TION. Or, write for FREE 24-page 
\ “Power vs Drudgery” Booklet today! 


GRAVELY TRACTORS 
P.0.B0X 602-H DUNBAR, W. VA. 






" removes grease like 
no detergent can! 


Cleans power mowers, engines, 
garage floors, kitchen walls, ovens, 

exhaust ducts, paint brushes, fur- 
* nace filters, bar-b-q grills, machin- 








ery! At auto supply, farm, or hard- 
ware stores! 





GUNK CHICAGO CO., River Forest, III 


RADIATOR SPECIALTY CO war N.C 


CRAFTSMANSHIP can Make in Your 
SHOOTING PERFORMANCE and FUN! 


25 MODELS — SINGLE SHOT and REPEATERS — 
FIRST CHOICE of SHOOTERS who want SAFETY— and 
CONVENIENCE — ECONOMY including HIGHEST CO 
QUALITY MATERIALS to Assure Them OUTSTAND- 2 GUNS 
ING POWER — ACCURACY — DEPENDABILITY ! EE 
No. 3600 BENJAMIN 
Super 100 Shot BB Gas 
Rifle. Non Toxic — Safe 
Convenient—Uniform 





Hi-Velocity Power. —> 
No. 2600 BENJAMIN] No. 3620 BENJAMIN 
Super 35-Shot BB} Super 85 Shot Cal. 22 
Gas Pistol. Safe—]} Gas Rifle... . $21.95 


~~ f Wo Pumping—Uniform Hi-Power.| No 3100 Super 100 

Sy / For Target & Small Game. $18.95] Shot BB Air Rifle. Adj 

Q No. 2620 BENJAMIN 20-Shot Cal.| Shooting Force $24.95 
* 2 $20.95 


2 Gas Pistol. Economical No. 3120 BENJAMIN 

No. 1300 50-Shot BB Air Pistol $23.50 | Super 85 Shot Cal 22 

No 1320 BENJAMIN 35-Shot Cal. 22 A Pistol$25.50 | Air Rifle. ... . $26.95 
Catalog All Models Benjamin Single Shot & Repeaters—Cal. BB 

or 177 of 22. Also, Special Hunting & Fishing Knife Offer. 





No 2600 





BENJAMIN AIR RIFLE CO., 852 MARION ST., ST. LOUIS 4, MO. 
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The Craziest Sport in the World 
[Continued from page 45] 

down on the wheel with his right. Down 
the straightaway he flattens his foot on 
the throttle, not abruptly enough to break 
the prop free and cause it to cavitate 
like a car spinning wheels, but just 
enough to get maximum acceleration. 

As engine r.p.m. climb at first, boat 
speed lags behind. The driver learns at 
what point boat speed matches and be- 
gins to override engine speed; then he 
slacks off slightly so as not to overwork 
his power plant. 

To win races, a driver must enter a 
turn at 120 to 130 m.p.h. By the time 
the boat has completed the turn, the drag 
of sideslipping and propeller slippage 
will have reduced speed to 85 to 90. 

Cornering a Gold Cupper isn’t a mat- 
ter of coming up to a turning buoy and 
swinging the wheel left. Though each 
boat will have its own characteristics, a 
driver must always start his corner be- 
fore he actually reaches the turning buoy. 
He must learn to sense a shut-off point 
before he reaches the first pin; then he'll 
turn the wheel slightly to the left and let 
up on the throttle for an instant. 

When his boat speed overruns engine 
speed, he’ll straighten the wheel again 
and add throttle, and the boat will move 
into a slight controlled slide, bow pointed 
toward the oncoming buoy. With a series 
of gentle turns to the left, followed by 
wheel correction to the right, the boat 
will move in a broad sliding manner 
through the turn. The driver’s hands are 
never at rest on the wheel. He feels the 
boat’s movement, recognizes how the 
boat will react with each oncoming wave, 
and constantly plays the wheel. 

Ready for the race. Up to this point 
the operator is helming the boat alone on 
the water. In a race his job is far more 
complicated. At a five-minute warning 
gun, boats enter the course, working out 
their strategy for the start. Later, a one- 
minute warning gun is fired. 

Each driver attempts to reach the start 
just as the final second ticks away. If he 
jumps the clock he must run an extra lap 
and will be hopelessly last. During the 
final 2,000 feet of run toward the start, 
drivers must maintain a straight course. 

The run down the starting chute is 
often made at a speed well above 160 
m.p.h. The driver of each of the starting 
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The Craziest Sport in the World 


boats (up to six are allowed in a heat) 
knows the tremendous advantage of 
getting first to the corner. If he leads, his 
vision will be unobstructed by the 30- 
foot-high, often 500-foot-long rooster tail 
of spray thrown up by each boat’s pro- 
peller; the water will be undisturbed, and 
his prop will get a firm bite in solid 
water. Often all six starters will scream 
side by side down the chute less than a 
boat’s width apart. 

A late starter must drive blindly with 
water from rooster tails flailing his boat 
and lashing his face with the force of a 
dozen fire hoses. Drivers soon learn not 
to close directly behind a competitor. A 
boat taking the force of a rooster tail be- 
tween the two forward sponsons can be 
lifted into the air like a kite in a gale, 
or its engine will gulp water and be 
“washed out.” 

Its tougher than Indianapolis. Re- 
member, these racers have no brakes, and 
their speed often exceeds that of a racing 
car. Instead of riding smooth macadam 
or concrete, boats bound from wave crest 
to wave crest or thud with teeth-jarring 
jolts over choppy surfaces. It’s more like 
driving a race car with solid tires at full 
throttle over railroad ties. 

Even the driver leading the pack has 
trouble spotting the buoys, for the pound- 
ing distorts vision. Stationary objects 
seem to shift and blur. Buoys are bright 
orange, five or seven feet high, but at 
better than 100 m.p.h. they look like 
fishing-line bobbers. 

Disaster can strike at any time. Savage 





vibration may rupture a fuel tank or snap | 
a fuel line. At any instant he may be | 


sitting in a flaming inferno from which 
he won’t dare leap until he has killed off 
his speed to less than 70 m.p.h. 

The hulls are ruggedly built and often 
partly sheathed with aluminum. Yet a 
single loose screw or sheared bolt can 
start a chain reaction. A section of plan- 
ing surface may tear free, causing a dis- 
astrous flip. 

A pot of gold is needed to sponsor a 
Gold Cupper. Though a boat can be 
launched, ready to race, for $20,000, to 
campaign one calls for a skilled pit crew 
of a half-dozen specialists. Perhaps $50,- 
000 a year would be a minimum budget 
for the individual or syndicate sponsor- 
ing one of these boats. | i | 


How the 

dip-stick 
spots 

engine trouble! 


Does the dip-stick in your engine crank- 
case show up costly oil loss? 


If it does, better have an experienced 
engine mechanic check your engine for 
bearing wear. 


More than likely, he’ll find that drop- 
ping oil levels on the stick are linked to 
poor engine performance. And here’s 
why: once bearings wear beyond the 
engineered clearance point, oil pres- 
sures drop. Surplus oil splash goes wild. 
Uniform lubrication is lost. Excessive 
oil flies onto the cylinder walls. It is 
pumped into the combustion chamber 
where it burns into carbon. It fouls 
plugs. Deposits pile up on valves and 
piston rings. Rings cease to flex and 
menace compression. 


Your mechanic knows the best method 
of correcting these troubles. You’ll find 
in most cases he’ll suggest Federal- 
Mogul engine bearing replacements to 
restore perfect performance. 


Federal-Mogul engine bearings are the 
world’s standard for quality. And 
world-wide distribution brings them 
as close as “next door’ for leading 
imported and domestic car engine re- 
placements. 





FEDERAL-MOGUL 
SERVICE 


Division of Federal- Mogul- Bower Bearings, Inc. « Detroit 13, Michigan 































at the Indianapolis “500” 
PROTO TOOLS HELPED “A. J.” - AND 
GEORGE -TO THEIR 139.130 MPH RECORD 


You know the winning driver, A. J. Foyt. Now 
meet his winning chief mechanic, George 
Bignotti. George, like all the other “500” 
mechanics, uses and endorses Proto Tools—offi- 
cial hand tools for the 
race. This same tool 
quality is yours at your 
local Proto dealer. See 
him for PROTO de- 
pendability when you, 
too, need fine tools. 


2203 Santa Fe Ave., Les Angeles 54, California - 503 Allen Street, Jamestown, New York 
1703 Oxtord East, London, Ontario, Canada 


PROTO 


PRO 


TOOLS 


OFFICIAL TOOLS 
INDIANAPOLIS"500”~ 





JOINT AND SHARPEN ALL SAWS 


SUPER FILER No. 11 “TRU-CIRCLE” 


joints a sharpens . 
hand snd circular  SaW Set auto- 
— ”" to 10” with maticallysets itn, 
al nei s ° > = 
height, depth, pitch teeth at 10 WA 
beve When file hits or more. — 
steel roller, teeth are $2.95 PPD. 
finished. aw runs 

rue with no side AINT BRUSH HOLDER 
bull. Includes 8” file. ana Wiping Bar. Pin holds 


$9.95 PPD. brush securely. Fits any 


bucket or roller pan. 
SUPER DRILL GRINDER 2 for $1.00 PPD. 





Sharpens round shank 

drills like new, using \ 

hand or power grinders. s 4 
$2.95 PPD. 


Send for free catalog: 
Calif. Residents add 4% Sales 
A. D, McBurney, 5908 Hollywood Sha. Hollywood 28, Cal., Dept. $-81 










>K DRY SOFT 
>K STAY SOFT 


where better 
work gloves 
are sold 


WOLVERINE GLOVES 
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Tiny Two-Wheelers Use Little Gas 
[Continued from page 85] 
if they’re small and fat and have disk 
centers, you’re looking at a scooter. 

Optional features. The array of spe- 
cial-equipment options is bewildering. As 
may be expected, the lowest-priced ma- 
chines generally offer the least standard 
equipment. Many are priced less lights, 
mirror, and horn, though some states re- 
quire these accessories. But these are 
safety fittings that should be on any 
vehicle, regardless of the law. 

Battery-powered lights are acceptable, 
provided you remember to keep fresh 
batteries in the holder. Hand-operated 
horns are also legal. Some engines can be 
fitted with a built-in generator to power 
the lights. Such a setup provides alter- 
nating current, which works fine for 
lighting. A point to remember, however, 
is that some of the low-voltage flywheel 
generators don’t regulate too well. While 
traveling at a good speed, you'll have 
plenty of power for good, bright light, 
but if you slow down, the juice drops 
drastically—perhaps just when you need 
it most. Many of the more expensive 
vehicles have small batteries as well as 
generators to keep them fully charged. 

If you do much traveling along dusty 
or gravelly secondary roads, a set of fen- 
ders also would be a good investment. 

Practically all of these two-wheelers 
have clutches. The cheapest type is the 
simple centrifugal clutch that works on 
the primary V-belt drive. When the en- 
gine’s shaft exceeds a _ predetermined 
speed, the clutch engages automatically 
by centrifugal action. A slightly more 
expensive type of centrifugal clutch, in 
conjunction with a special countershaft, 
will allow a smooth form of automatic 
“gear shift,” though no gears are actually 
involved. The most expensive rigs have 
manually operated clutches and two or 
three gear speeds. 

Ride comfort also increases with cost. 
The simplest and cheapest scooters have 
no springing—except for the fat low- 
pressure tires and possibly a fairly thick, 
padded seat. But even the most basic 
type of front-fork springing pays real 
dividends in absorbing some of the jolts 
you get from a rough road. The more 
expensive machines have  well-sprung 
forks with shock absorbers built in. Still 


| more deluxe are ones with a sprung rear 
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Tiny Two-Wheelers Use Little Gas 
wheel as well. These features are highly 
recommended, unless you’re looking for 
the ultimate in low cost and are willing 
to absorb all the road shocks yourself. 
Remember that those little scooter wheels 
will drop into a hole that a bike wheel 
would bridge with only a slight jar. 

For high-speed road work and in moun- 
tainous country, a front-wheel brake is 
useful. For the latter you should also con- 
sider a machine with multispeed drive. 

Some vehicles near the $300 mark 
come equipped with electric starters, but 
few have such large engines that they 
can’t be started easily by foot. 

Specialized scooters. A rapidly grow- 
ing class of tiny racing scooters is the 
latest result of the two-wheel craze. The 
machines are rather stark as far as equip- 
ment goes, but their frames are simple 
and rugged, similar to the four-wheeled 
racing karts from which they evolved. 
Popularly known as mini-bikes, they have 
potent engines, low overall drive ratios, 
and tough brakes to control the high 
speeds they are capable of reaching. An- 
other similar competition machine is the 
hill-climb scooter. This has relatively 
high power, too, but a much different 
gear ratio—and not much else. 

Because these machines are special- 
purpose outfits that appeal to a limited 
number of people, they are not repre- 
sented in the accompanying specifications 
table. Nor are the special mountain- 
climbing models, offered by a few manu- 
facturers, listed. These, needless to say, 
have very high drive ratios and husky 
engines, and are intended to carry a 
rider and several hundred pounds of 
camping equipment up steep grades and 
over rough ground. 

Ultra-lightweight scooters are carried 
by many plane pilots so they won’t have 
to depend on local transportation from 
the airport into town. At least one make 
of scooter is intended expressly for such 
use and folds up into an amazingly small 
package. It can be carried in fairly small 
boats as well. 

As if these vehicles aren’t economical 
enough, several makers are now offering 
super-bargain models—scooter kits that 
you can put together without machining 
or welding. 

It all adds up to the cheapest way of 
traveling—short of walking. i | 











Suspended Ceilings 


LOOK AT ALL YOU CAN DO 
WITH NEW 
REYNOLDS ALUMINUM “T-BARS”! 


Lighting between 
. Cabinets 











Buy Reynolds Do-lIt- 
Yourself Aluminum at 
hardware departments 
in leading stores every- 
where. 


Watch Reynolds TV 
show ‘‘Harrigan & Son,” 
Friday evening, ABC-TV. 


REYNOLDS METALS COMPANY 
Richmond 18, Virginia 











Quality 
you can feel 







S-K / Lectrolite tools 
have the fist-fitting 
comfort that 
professional 
mechanics insist on 
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A complete selection of quality 
sockets, handies and wrenches 
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TOOLS 


Loosens Rusted Bolts 
nuts, screws, ‘‘frozen’’ parts! 


LIQUID 
WRENCH. 
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The super-penetrating rust sol- 
vent that quickly loosens rust 
and corrosion. 


AT ALL HARDWARE 
Y AND AUTO STORES 
RADIATOR SPECIALTY COMPANY 


World's THRIFTIEST Light Plants 


ng by > Bp start, 1 


CHICAGO 32, 
ILLINOIS 
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OHIO 
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ELECTRONIC BRAIN Now ‘Available On All Our Biants—write 
| MASTER MECHANIC MFG. CO., Dept.f:5:/i6 Burlington, Wis. 
thern Southern Customers Ore Order from Dept. B-81, Box 65, Sarasota, Florida 








HANDLE en A 


fix it quick with 


SF 
PLASTIC WOOD 


Handles like putty-hardens like wood! 
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The Faceless Army 
[Continued from page 59] 


and receiving Morse code. The same 
level of accomplishment goes for the 
other specialties. 

After he has been trained as a spe- 
cialist and cross-trained in three other 
skills, what then? 

From arctic to jungle. Then he packs 
his duffel bags and goes off: to Alaska 
(for arctic training), to Panama (for 
jungle training), to Pisgah National 
Forest, N. C. (for mountain climbing), 
to Little Neck, Va. (for amphibious 
training with the Navy, learning how to 
sneak out of a submarine on a dark night 
and row to shore in a rubber boat), to 
Key West (for underwater demolitions), 
to Utah (for ski training). 

Now the Special Forces man is almost 
ready for operations. His final training 
prepares him and his detachment for a 
specific country. He participates in an 
“area study” of the country, and learns 
the rudiments of its language. 

The area study teaches him something 
of the country’s geography, history, 
economics, politics, religions. He learns 
about the country’s ethnic composition. 
Do the people in the north speak the 
same language as those in the south, 
worship the same divinities, eat the same 
foods? He is briefed on social customs: 
In some places, a social error could lose 
a mission. 

The language of war. He is given 12 
weeks to learn a basic vocabulary of 800- 
850 words—enough to communicate sim- 
ple thoughts. What if he gets stuck 
while he is teaching, either because he 
does not know an expression, or the ex- 
pression—say “trigger housing group”— 
does not exist? Special Forces has a 
smart dodge here. He will teach his 
students the English word for the object. 

And he will use his hands. “Expres- 
sive hands,” says a Special Forces offi- 
cer, “are easily worth a few hundred 
words of vocabulary.” 

During those final weeks, also, he puts 
the polish on his guerrilla education. He 
studies textbooks on guerrilla warfare: 
by Mao Tse-tung, the leader of Red 
China; by Ernesto Guevara, Fidel Cas- 
tro’s lieutenant; by T. E. Lawrence, 





Britain’s famous World War I guerrilla 
| leader in Arabia. 
| Now he is ready to put into effect the 
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U.S. Special Forces: 


mathematics of guerrilla warfare. One A 
Detachment, Special Forces experts say, 
can train as many as 1,500 guerrillas. 
Well-trained and well-supplied guerrillas 
can tie down as many as 10-15 times 
their own number. 

Does that mean that one A Detach- 
ment could tie down 15-22,000 men—a 
whole division? Says shrewd Mao Tse- 
tung: “Guerrillas are like fish, and the 
people are the water in which the fish 
swim. If the temperature of the water 
is right, the fish multiply and flourish.” 





The Faceless Army 
In Cuba, a few fish multiplied into enough 
to win a country. 

Ahead lies an arduous and dangerous 
campaign. In the textbooks, the stages 
sound simple: psychological preparation, 
initial contact, infiltration, organization 
of guerrilla forces—finally, combat. 

This is the program ahead. In the 
meantime, the Special Forces man is 
training hard. Among the maxims he 
will study is Mao Tse-tung’s famous 
dictum: “Guerrillas should be as cautious 
as virgins.” bl 8 
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PRINCE ALBERT has the flavor 


most favored in the U.S.A. 


ealways tastes fresh 
¢mild, mellow flavor 


*cool ‘n’ steady burning 


PRINCE ALBERT 






R. J. Reynolds 
Tobacco Co., 
Winston-Salem, 
N.C. 
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ARMY-NAVY SURPLUS SALE! 


SELF-PRIMING 
WATER PUMP 





ro 
Govt. units. Fi 
for boat pumping. 





Write for 


FREE 


BIG 1961 
CATALOG 


Save to 70% on 


1000's of Surplus | | 


and New Equipt. 
Bargains 
MONEY BACK 
GUARANTEE 
ON ALL ITEMS 


SPECIAL OF THE MONTH 
yoy Remote Control Winch 
=32 2. Powerful Govt. DC 
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button control switch, 20’ cable. 
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ELECTRIC ¢ CAR MOTOR 
$76. Pow- 
ty xe ar <> ere Hi 





Gear ratio 33 to 1. 1 


Reversible. t 
rpm. ait bearings. Shaft 59” diam. = 
1512”"x41 Wt. 30 Ibs, Cost Govt. $295 


18.99 ros 


Reversing switch for above motor—$3.50 FOR 


OS eae $ 
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Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch — Relieves Pain 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 

Most amazing of all—results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 


problem!” 


The secret is a new healing substance 
(Bio-Dyne®)—discovery of a world-famous 
research institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H®, Ask for it at all drug 


counters. 





m Maker comes complete With all 


noceuenry equipment, including a super-charged 

diamond blade for sawing, and all the wheels for 

grinding, shaping and polishing; also complete 

instructions, The complete equipment as shown, 
50, 


less motor and belt for only 
f.0.b., Burlington, Wisconsin. W rite | to- 
_— for information and litera- 


Bei MANUFACTURING CO. 
Dept. S, Burli Wis. 














NOW! BUILD YOUR OWN “Little Gen” 








MOTOR SCOOTER! 


36” Wheelbase—20” to Top of Seat 
It's PORTABLE! Pack it around in auto, boat, 
or plane. Combination throttle and brake pedal. 
stop with tilt of one-foot control. 
Se ND ONLY 50c for —— set << vlane 


and instructions on ho jo Dalla 
KIT includes photos, pad ling” Seawinas 
and instructions with materia’ listings. 


ery’ thing you n 
Own: (Also available in READ 
ASSEMBLE KIT FORM.) 


Box 292 
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LITTLE GEN SCOOTER Dept. PS-8 
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They’Il Grow TV Sets Like Tomatoes 
[Continued from page 89] 

For other functions, you don’t rear- 
range the radio block. You grow a differ- 
ent block to suit the new function. A TV 
block, for instance, would have to handle 
more complicated currents, at higher fre- 
quencies, and deliver two outputs (sound 
and picture). 

Arranging atoms. The making of solid 
function blocks is a triumph of molecular 
engineering, closer to chemistry than 
electronics. The designer cannot sketch 
a circuit made up of old-fashioned com- 
ponents. He computes the flow of elec- 
tricity through the block, figuring what 
changes—in voltage, current, frequency, 
and so on—must be accomplished to per- 
form the job. Then he must arrange 
atoms and molecules within the block in 
such a way that they will accomplish 
those changes. 

Manufacturing function blocks is a 
sort of synthetic agriculture. The trade 
jargon borrows farmers’ words. The proc- 
ess starts with a seed, a small but per- 
fectly formed crystal of the purest silicon 
ever known. The seed is dipped into a 
pot of molten silicon, then—under the 
most precise control—pulled out. The 
seed grows into a big, perfect crystal as 
atoms from the melt freeze onto it in 
exactly the right places. 

New crystal-pulling techniques grow 
“dendrites”—very thin and narrow, ab- 
solutely perfect, and almost as long as 
you want. These ribbons are just sliced 
up for use. 

A pure crystal is useless; it won’t even 
conduct electricity let alone perform a 
radio job. 

It must be carefully doped: purposely 
dirtied with just the right amount of im- 
purity (a few atoms per million crystal 
atoms) in exactly the right places within 
the crystal. A mistake of millionths of an 
inch wrecks everything. 

This can be done while the crystal is 
being grown. Impurity pills are dropped 
into the melt, like fertilizer in a furrow, 
to introduce the essential ingredients in 
the right places. Ultimately, complete 
radio or TV blocks might be grown this 
way, coming out of the pot all ready to 
be sliced off, slipped into cabinets, and 
plugged in. Today only a few simple 
function blocks grow from the melt in 

their final form. Most require treatment 
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They’Il Grow TV Sets Like Tomatoes 
after the crystal is grown. Impurity lay- 
ers are put into the crystal by elaborate 
alloying, diffusion, and etching tech- 
niques. 

These processes are delicate. Today it 
is difficult to preduce a whole batch to 
meet specifications. Only simple types 
have been made—single-purpose blocks 
such as amplifiers. No one has yet been 
able to combine several different func- 
tions into one block, as you would have 
to do for a solid-block radio or TV. 
(Some doubting Thomases think that 
won’t be managed for a long, long time, 
if ever.) 

And the units are still expensive. Offi- 
cers at Wright Air Development Division 
like to show off the “Air Force jewels”— 
a plush-lined leather case containing the 
first function blocks, which cost the Gov- 
ernment far more than diamonds. 

Yet the spectacular success that has 
been achieved suggests an even more re- 
markable future. Why stop with integrat- 
ing the inner electrical works into one 
solid block? Why not go on from there 
and make the whole thing, front to back, 
a single unit? 

Self-powered? Batteries or power cords 
would not be needed. Semiconductor 
crystals, doped the right way, will gen- 
erate electricity from other energy (heat, 
light, or a hard squeeze). So function 
blocks could be their own power sources, 
making automatically all the juice they’d 
need to operate. 

Radios need loudspeakers to convert 
electricity into sound. But some crystals 
(piezoelectric types, like those in a pho- 
nograph pickup) can do that, too. Such a 
crystal might be amalgamated into the 
radio function block. 

TV sets need picture tubes to convert 
electricity into light. Solid crystals to do 
that job are apparently just around the 
corner; eventually one might become the 
front surface of a television function 
block. 

Such gadgets would be the ultimate 
in electronics: complete, self-contained 
“things,” like apples or tomatoes. Lack- 
ing wires, batteries, identifiable parts, 
their electrical nature would disappear. 
Electrons jumping around inside their 
molecules would still make them work— 
basically the same thing that goes on in- 
side apples and tomatoes. 








IMPROVED IGNITION 





SPECIALLY PRICED 
€ cam-pweLt indicator 
SETS POINTS ACCURATELY! 


Here is a professional model Cam-Dwell Indicator that you 
can use to put ignition systems in top shape. Needs no external 
power. Easily used in the shop $3 00 


or at the strip. Get it, for only 
[7 USE THIS COUPON TO ORDER TODAY-———4 
| ac Spark Plug Division 


| Dept. A, P. 0. Box 902 
| Flint, Michigan 


including all sales tax 
and handling charges. 


. AC Cam-Dwell | 
Indicator (s) at $3.00 each. Enclosed | 
is check ( ), M.0.( ), payable to | 
AC Spark Plug Division. 


Please send me 




















AMAZING, PERMANENT, NON-ELECTRIC. HIGHLY PRACTICAL. 
Conduct interesting experiments. Hundreds of uses. Retrieve valu- 
able steel items such as guns, tackle from fresh or salt water; tools 

RANTEED. Try any magnet one week. 


Pp r ibs. on steel biock. .$18.00 
No. 8-625 (Wt. 70 = Has pull of 125 Ibs. on steel biock. .$10.00 


. 7.00 
° 8. 5.00 

No 90 (Wt. 5 oz.) Has pull of 15 lbs. on steel biock 3.50 
io ad Magnets. ‘or OO... caves 4.87 
No 35 Hobbyist assortment of 8 magnets............. 2.00 





THE ORIGINAL PACKAGED 


KITS 


@ World's Largest ‘ 
Line—New Fiberglass 
Hulls. Over 200 styles 
Boats-Kits, Formed- 
Hulls, Semi & Custom 
finished. All types: 


BOAT PLANS 
Prams, Cruisers, Racers, Inboards, PATTERNS FRAME PACS 
Outboards. Easy to buiid. Profes- @ Over 400 Plans-Pa 


sional results. Deelers - Agents inquire. Frame ; k K - Pra 
Send 35¢ for Colored Cata Cat ' 

52 pg. Kit Catalog plus 20 pg. Hard- Outt { 
ware and 8 pg. Armor Glass s. 

(SPECIAL OFFER!) 
Colored CATALOG plus 
“Boating Handbook”...all for $1. 


CUSTOM « CRAFT 












Plywood and Steel. Send 35¢€ 
for 120 pg. Plan Catalog 
t i r j 

; 


Handbook 





Buffalo 7M, N. Y. 
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FIX IT FOR KEEPS 


‘ ®WOUSEHOLD 
DUCO cement 


ALSO MENDS CHINA, METAL, PAPER, GLASS, LEATHER 





It’s Sharp... keep it 
that way with the right 
sharpening stone by 





FOR 1961 


WORLDS 
MOST EXCITING 
LOWEST PRICED CAR 


Drive it for 75c a week. Rider Agents Wanted. Send 25c for 
32 page book, full details, dealer price. Or send $1 (refunded 
first order) for this plus Service and Repair Manual and 
16 5x7 photos of car and factory. 








Men 
GLAZIERS’ TOOLS 
say the BEST are 


Red Devil Tools. 
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Dehumidify . . . to Control Moist Air 
[Continued from page 143] 

erant type is, in fact, mechanically 
incapable of producing a relative humid- 
ity of much below 50 percent. At this 
point, the coils become so cold that the 
water on them freezes solid and no fur. 
ther dehumidification takes place. 

Adsorption-type dehumidifiers, having 
no cooling coils, can keep on removing 
moisture down to as low as 20 or 30 per. 
cent regardless of temperature. This is 
important to keep in mind if you plan 
to use a dehumidifier in a cool basement 
or during the spring and fall when there 
may be plenty of dampness but not much 
heat. Humidities of 40 to 50 percent are 
often required to prevent rust and other 
harmful condensation. In this case, the 
adsorption type is a better bet than the 
refrigerant type. It’s also automatic— 
there’s no drip pan to empty. 

Capacities are important. Dehumidify- 
ing a home is like trying to bail out the 
ocean—the water rushes right back in. 
For this reason, most dehumidifier capac- 
ities are based on a tightly enclosed 
space. If you open a door or window, 
don’t expect much. In basements, it’s 
even recommended that porous walls be 
painted to seal out moisture or the de 
humidifier won’t be able to function at 
full capacity. 

Dehumidifiers—unlike humidifiers—are 
not designed for whole-house operation. 
Most machines will handle a space of 
10,000 to 16,000 cubic feet—that’s about 
one floor in the average home. If the 
area you want to dehumidify is larger, 
you'll need additional units. 

What to look for. The actual amount 
of moisture that a machine will remove 
is the important thing to check. This 
ranges from two to eight gallons a day, 
with an average of three to four gallons 
for most models. In most cases, these 
are maximum figures, usually based ona 
temperature of 90 degrees and a humid- 
ity of 90 percent. Any machine, even the 
feeblest one, will take a lot of moisture 
out of the air when there’s a lot in the 
air. Actually, there are few summer days 
when the humidity hits 90 percent. Its 
what a machine will do under average 
operating conditions that separates the 
men from the boys. 

Test conditions set up by NEMA (Na 
tional Electrical Manufacturers Asso 
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Dehumidify . .. to Control Moist Air 
ciation and by ASRE_ (American 
Society of Refrigerating Engineers) spec- 
ify 59 or 60 percent humidity—not 90. 
At this level, many machines remove 
only a half to three-quarters of their 
rated capacity. Some makers will reveal 
these test figures; many won’t. 

Watch out, too, for glib claims that 
say, “Just turn the humidistat to any 
desired setting from 80 to 20 percent 
humidity.” What they mean is that the 
humidistat will go down to 20 percent— 
the machine won’t. This is like owning 
a car with a speedometer that goes up 
to 300 m.p.h.—so what? 

In refrigerant-type units, the compres- 
sor rating is also a helpful—though not 
completely reliable—indication of quality. 
Most low-priced models have compressors 
of 4 or 1/6 horsepower. Higher-priced— 
and higher-capacity—units generally have 
1/5- or 44-hp. compressors. A few ma- 
chines have good capacity despite a small 
compressor—a point to check carefully 
when you shop. 

How about air conditioners? Air con- 
ditioners are often sold as substitutes for 
dehumidifiers. The fact is, they can be a 
blessing but not necessarily a cure-all. 
In the process of cooling the air, they do 
remove a great deal of moisture. But be- 
cause they leave the air cool, the relative 
humidity may stay about the same. 

This is no problem on hot, sunny days 
—then an air conditioner can actually 
outdo a dehumidifier. But on cloudy, hu- 
mid days, or when a room is kept un- 
usually cool, you may experience that 
familiar “cold, clammy”  feeling—too 
much moisture in the air. You may 
sweat while feeling chilly. In extreme 
cases, you may even need a separate de- 
humidifier to get rid of the moisture that 
the air conditioner can’t. 

A few new air conditioners, such as 
Carrier, Mueller Climatrol, and Sears’ 
Coldspot, have a built-in provision for 
dehumidifying without cooling. This is 
done by channeling the hot exhaust air 
back into the room instead of expelling 
it outdoors. The room air then remains 
warm but carries much less moisture. 
Some portable air conditioners can be 
used the same way by simply removing 
them from the window so they exhaust 
heat into the room. This way, you get 
dehumidification without cooling. IB} 















Ask any skilled electrician 
or auto mechanic about 
CHANNELLOCK Pliers. 
He’ll tell you they’re the 
handiest pliers of them all 
. . . basic tools he wouldn’t 
be without. And this same 
all ’round usefulness will 
help you do hundreds of 
jobs .. . faster, easier. Be 
sure your basic tools include 
genuine CHANNELLOCK 
Pliers. Get them at your 
tool supplier’s. If he’s out of 
them, ask him to order for 
you. Available in three jaw 
capacities: %",1%” and2”. 


Use it as a plier 


#307 JIN LTT) . 


Use it as a wrench 





MEADVILLE 2, PENNSYLVANIA 


Write for Catalog of Complete Line of Pliers 


CHAMPION DEARMENT TOOL COMPANY ; 


177 











DO-IT-YOURSELF NEWS! 


GED hesP-R-AID MASK 


’ Filters Your Breathing Against 
Dusts... Sprays... Pollens 











Protects against common home 
workshop dust, non-toxic paint 
sprays, garden insecticides 
and allergy pollens. 


Lightweight Resp-R-Aid has 
washable filter, foam cush- 
ioning, adjustable strap. 


“At Your Drug or Hardware Store 


DAVOL RUBBER COMPANY 
PROVIDENCE 2. R.1. 


PAINT SPRAY 











U N IT Including 
Spray Gun 
APPROX. $ .00 
ORIGINAL COST 275 
OUR LOW 50 
PRICE... 
Heavy duty com- 
ous. apueetion, F.0.B. Chicago 
U. S. with G.E. or — 
GOV. B.B. Egg :9 


SURPLUS 





a develop ver 

sure type gun with 

round, fan and ceiling spray nozzles. Line filter, 

air drier, air gauge, 10 ft. cord & plug, 20 ft. 

tir hose. Sprays paint, lacquer, enamel, insecti 

~ aints house, auto, NYT G. In- 

structions. furnished. NOTHING ELSE TO BUY. 

Wt. 66 Ibs. Tire chuck FREE. SUPPLY LIMITED. 
ORDER FROM THIS AD 


Money Back Guarantee. Send check or money Order. 
ILLINOIS MFG. & SUPPLY CO. : 
1829 S. State Street, Dept. PS8, Chicago 16, III. 











Now! SAFETY Tote*Step 






attaches to rung ladder 


No tired leg muscles or aching feet. 
Hooks on rung of ladder for broad, 
safe platform. Inverted, it’s a tool 
carrier. $4.95 prepaid. 


Tote*Step Corp. Dept. S 
930 N. Plankinton Ave., Milwaukee 3, Wis. 


























DRAINS cellars, cisterns, wash tubs; caine 

IRRIGATES - CIRCULATES - SPRAYS =F 15 5y" high 

- 4,001 uses. Stain ‘ : 1500 GPH 

ne ° 1s! bale : 3 80" int ie $12.95 

34” outlet jaded free. eh; (less 

motor) 

1 : Pe re 

Postpaid t i s, t high, 8.000 GP’ 
Moi $15.95 ,s%|, 
LABAWCO PUMPS, Belle Mead 3, N. J. | 


The ‘All-Purpose’ Oil 
For Home Workshops 


Cleans + Lubricates - Prevents Rust 


3-IN-ONE’ OIL 


REGULAR—OIL SPRAY—ELECTRIC MOTOR 
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1,500-M.P.H. Family Cars? 
[Continued from page 69] 


by a pumping station, very likely 
nuclear-powered. These “people pipes” 
could be any length. They could be laid 
on the ocean floor from the American 
mainland to Hawaii, across the Bering 
Sea to the U.S.S.R., from New York to 
Europe. It should be possible to drive 
around the world some day. 

Aeromobiles open up yet another ap. 
proach to traffic problems. The idea of 
hands-off driving has titillated inventors 
ever since the curved-dash runabout, 
Many patents have been issued on auto- 
mobile guidance systems using buried 
cables, radar, or other devices for steer. 
ing a car automatically. All are expensive 
and fraught with maintenance and other 
troubles. 

The guidance system. The Aeromobile 
is the only simple, safe, and economical 
vehicle for completely automatic opers- 
tion. The inherent guidance of the groove 
offers reliable automation. The decision 
points need only be at junctions and tum. 
offs, and only there would electronic gear 
be located. A black box in the car could 
be preset to follow a route through the 
signals emitted by junction points. A 
punched tape—perhaps obtained from the 
auto club—would guide the car from 
coast to coast with a sleeping or reading 
driver. The car would move from low. 
to high-speed lanes automatically and 
remain in high-speed lanes until coded 
signals from the junctions told it to move 
down for turn off. This process could be 
repeated indefinitely until the car left the 
automatic system. 

The GEM has the mobility of the heli- 
copter. It moves forward, backward, side 
ways; permits pivot turns in a driveway 
and parallel parking by moving sideways. 

Automated GEMs will even solve the 
galling parking problem. The driver could 
go downtown, get out at the office, and 
simply send the car home. The owner’ 
garage becomes his private parking place. 
With the high speeds and economical 


| mileage of GEM transport, it would be 


cheaper to send a car home “deadhead” 


-than to park it. Suburban travel is often 


20 to 30 miles—only minutes of groove 
travel. To return home, the owner might 
call his driverless car to come and pick 
him up—by dialing an electronic code m 
the telephone. 3 
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Shock Absorbers Are Getting Smarter 
[Continued from page 107] 

shaped space surrounding the cylinder, 

and this is the part attached to the 

wheels. On a rough road, the shock “can’ 

is like a tireless cocktail shaker, whipping 

air into the fluid. 

New approaches. Most makers now 
put baffles in the reservoir to reduce fluid 
agitation. Delco makes a premium-priced 
shock, used on Cadillacs, that eliminates 
all air from the reservoir. They use a bag 
made of nylon film and filled with Freon 
gas in the reservoir to allow for fluid ex- 
pansion. Their experience with this unit 
suggests that fluid aeration, even under 
normal conditions, may be more trouble- 
some than commonly thought. They are 
able to get adequate wheel control with 
lighter valving. 

Columbus shock absorbers tackle the 
problem by inverting the whole shock. 
The reservoir is above the working cyl- 
inder, and this is the part attached to 
the car body. The fluid containers get 
the same smooth ride as the passengers 
and are not subjected to violent agita- 
tion by wheel movements. 

Shock-absorber engineers are finding 
new jobs for shocks, as well as ways for 
them to do their old jobs better. The 
hydraulic cutoff shock is eliminating the 
rubber suspension bumpers on several 
cars this year. The fluid flow in these 
shocks is gradually cut off near the end 
of the stroke to bring the wheel to a 
controlled stop. It saves suspension 
clearance as well as avoiding the bounce 
you’d get from rubber bumpers. 

Another development would let the 
driver control shock characteristics. With 
this system, you’d dial the firmness you 
wanted from front or rear shocks. Two 
knobs on the dash would let you choose 
extra firmness for high-speed turnpike 
driving, or switch to softer control for 
maximum comfort in city driving. The 
system has been tested successfully; all 
that’s holding it up is the price tag. 

Still in the labs is a position-sensitive 
shock. The idea here is to be able to 
vary the amount of control with the posi- 
tion of the wheel during its up-and-down 
travel. The general design approach is 
to use a metering rod that varies the 
size of a controlling orifice depending 
on the position of the piston in the cyl- 
inder. “uf 
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PORTABLE CORNELIUS 
AIR COMPRESSOR ANB ° 
MOTOR ASSEMBLY 


Ideal for filling Diving Tanks or wherever high 
pressure air is needed. Each unit consists of o 
surplus Cornelius Compressor combined with a 
NEW Gasoline or Electric Motor. . .« compact 

and easily portable. Designed to displace 0.6 

cu ft, /min.. Operates at 2250 PSI continuous ¢ 
and tested to 3000 PSI. 3 
Compressor Assem. No. HPC-GE g 
With 2'4 HP Clinton Gas Engine % 
as illustrated. 


. Compressor Assem. No. HPC-115 
750, With 1/2 HP, 115/230V., 60 cycle 
éA. AC electric motor. 


HIGH PRESSURE AIR PURIFIER A ssEmeLy 


Acomplete 3-tank filter unit for use with the noe “ieee Hos 
2 3000 PSI gauge and o safety valve set at 2250 PSI. wwe eeeeeees 4 


Aik TANK FILLER ayn, 
A 3000 PSI Hose ond Fitting for filling ALL tanbs thot hove J, K,R 1282: 
or S type valves. NOW ONLY 2... cee c eee ccceseeseescseces — 











5 D YOUR O D f 02 
ONE TANK SKIN DIVING KIT — 
Has 38 cu. ft, tested and dated Air Tank. «+ 


allows approx. 45 minutes diving time. Comes 
yy" with shut-off valve, surplus dilutor-demand 


‘MA regulator, connector assembly, air hoses, 
j mouth piece, web cradle and hamess, weight 
belt, etc. No. PSD-11..........+.- -_ 


SPECIAL TWO TANK DIVING KITS 
This diving kit allows approximately | hour diving time. Has two 22 cu. Me 
tested and dated tanks, shut-off valves, air hoses, surplus dilutor 95 
demand regulator, plus harness, safety belt and weight belt. $ 











) JUNIOR SWIMMING and DIVING ! =O eS 

k=" CRAB TRAINING UNIT. A 
ae 68S 

Ph “onset ‘ 






Perfect to instill confidence in the chi id ie ) ild }, a“ 

wim along surface or oe c at pon oy sub- -<———— ee eee 
e swimming to depths of 2! 415 ts) lete 
sk, hoses, snorkle air valve, floating “tanks,” carrying 
bag and instructions. 


SPORTABLE Army /CE PAC ‘timdilitit anti 


Of extra heavy Neoprene rubber with on insulated inner liner. Keeps % 
food or liquid cold all day. Ideal for packing and icing-down small 
game ond fish. Waterproof and salt resistant, Two sizes. 


Approx. 16''x 13"'x8"" 99 Approx. 21''x 14" 12" ‘ 
SAVE Shpg. Wt. 10 Ibs. werent Shpg. ‘Yt. 20 Ibs. 2+? ) 
CET SMMESS STEEL b NAVY HAND ae 
Se MICROPHONE 


s 
Cah E55 TRAYS Has bokelite case with push-to-talk 


y te 
nee stainless steel. Has 6 compar button control. With 4 ff 


ments & rolled edged. Easy to aie perenne bear welt SE 
stack andclean, Ne. CMT! Ff cach 9 jack. No. EL-HMRS38A 4 —— 


SPECIAL GOV'T SURPLUS BARGAINS 
, a 
































Sie ; 
A~=British combination PICK-HOE tool ~$1.29e0. 2 for $2.29 $ 
B = Army BAYONET with scabbord. Hos 14" blade. . . $2.98 
'- Army MACHETE w/ Vanadium steel 27’ blode & sheath. . $1.98 

D = Special Swedish folding BAYONET. 7" blode... $1.98 my 


E = Olficer's LENSATIC POCKET COMPASS ~ Ideal for 
Hunter, Comper, Boy Scout, etc. A $5.95 Value....+ 342 


aw SNE Gh cn 
VORA VANE 1500 PSI - Double Action CYLINDER 


HeVTA-1 GS Bore 2-3/8", Stroke adjustable from % 
He. 7-3/8"' to 9-5/8"', Shaft 7/8", eye-to- % 








A spring loaded, poppet type valve. 





eye length is 20". 
ne a acto = No. H-I7USU - Used... 7388 
ne fant: ee ee No. H-I7NSU — New... .. /@,@B 


l] WORLD'S MOST SOUGHT AFTER CATALOG? 
192 Poges of Bargains! Packed with NEW and SURPLUS 
Machinery, Hydraulic Equip., Tools, Aircroft Hardware & 
Instruments, Hobby Mottrs & Tools, etc. Catalog Available 
in October ~Quantity LIMITED, reserve yours NOW. Send 
50¢ for Handling and Mailing costs. 








COMING: 


WEW 192 F6. 
CATALOG 


TO ORDER ~ Send Check.or Money Order, 1/2 deposit with C.0.D.s. All items 
sent. freight or postage collect. P.O.s accepted from D&B firms. 


Palle y Shai ahere 
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a CLOGGED SEWERS 
SaIREMEMBER THE 





COSTLY PLUMBING BILL 


Chicago—August 1. Just introduced is a 
Free Booklet on machines which enable 


the Home Owner, Janitor or Factory 
Maintenance Man to Rod-it-himself— 

Yet anyone can operate this new Rod- 
ding Tool which is whirled “geet the 


Attachabi r 


ible s drain in a few a SINKS, 
Cutter Blades 


TUBS, TOILETS, URINALS, FLOOR 








DRAINS, HOUSE TO eras SET SEW- 

ERS can be cleared of Rags, Grease, 

Paper, Sand while Cutter blades can be 

added for removing roots. A new discov- 

ery in Swedish Music Wire gives the rod 

FREE BOOK 100% more Flexibility. 

Another new unit is the Miller Electric 

Rodder which has patented cutters that 

expand automatically to the size of the 

pipe. It will clean out heavy obstructions 
in pipe diameters 3” to 12”. Smaller Sizes 
available. But now, what are these Tools 
worth in TLY PLUMBING BILLS 

SAV Tear this Ad out—and write your 
name and address beside it for FREE 

unit. Cleans BOOKLET on Hand and Electric Units. 


Obey that urge. No Agent will call. A post- 
card willdo(Chicago Phone Kildare 5-1702) 


hes 


Miller Sewer Rod, Dept. PR-8, 4640 N. Central Ave., Chicago 30, IIL 


3” Pro i2” 





ANTHRAFILT 
POOL FILTER KIT 





FILTERING CAPACITY 740 GAL. ol HR. 


@ 10 GALLON TANK WITH COVER AND 
LOCK RING... “BUTONE” COATED 
INSIDE; PAINTED WITH SOCONY 
FORMULA “ 


P-166"" OUTSIDE. 
@ 3 SUPER FLEX HOSES. 
@ ALUMINUM PUMP. 
e ves YOUR = 1725 RPM 
OR 1% H.P. MOTOR. 
: ASSEMBLES IN MINUTES. 
@ INSTRUCTIONS, FITTINGS, 
ANTHRAFILTand STRAINER 


RICKEL 


ROUTE 22, UNION. N J 








Send check 


or MO 


Sorry NoC OD 





at 
on | EVERYTHING for 
== WOOD 
iy Tools, Supplies 


Send for Crafteman’s n 2-page catalog ... get discount 
prices on Stanley Power t Toots roost kiln-dried domestic 
and imported woods, wood and metal legs, ornaments. Over 
items! Big walase on tools, craftsman hardware, Mo- 

saic Tile, lamp parts, upholstery supplies. Project ideas and 
-enclose mer (refunded on first 

: CRAFTSMAN, 


New ‘Catalog 
132 Pages 


order) to help pay the mailing cost. Wri 





8-8, 2729 S. Mary Street, Chicago 8, INinois 








WELD-CUT-BRAZE-SOLDER-HEAT 
IRON - STEEL - BRONZE - BRASS 
ALUMINUM AND OTHER METALS 


DYNAMIC TRANSFORMER WELDER 
ities 





Professional Electric Arc Welder. Ideal 
for Home, Shop, Farm or Industrial 
use. The handiest tool in your work- 
shop. Weld, Braze, Solder, Cut, Bend 
all metals. Do expert work on your 
first job. Build or repair Boats, Trail- 
ers, Auto Bodies, parts, fenders, metal 
and ornamental iron furniture, fixtures, 
farm equipment, garden tools, bicycles, 
toys, ete. Operates on any properly 
wired 110 V. A.C. line. Complete with 
helmet, are torch, electrode holders, 
lux, rods, cables, instruction book. 
FULL YEAR GUARANTEE. 10 day 
money back trial. ONLY $38.50 f.o.b. 


DYNAMIC WELDER CO. 5° 


Dept. 
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Only $38.50 f.0.b. Send 
only $6.00 check or 
m.o. Pay postman bal- 
ance plus charges. 
EASY PAY PLAN. Low 
down payment. Pay as 
you weld 











SOUTH FEDERAL STREET 
D3-H, CHICAGO 16, ILL. 





Ventilate to Remove Moisture 
[Continued from page 140] 


For proper crawl-space ventilation, the 
FHA requires at least one square foot of 
opening for every 15 feet around the en- 
closed space. This should be divided 
among four openings, one near each 
corner, placed as high in the foundation 
wall as possible. 

This is for a dirt-floor crawl space. 
Pave it, or lay down a ground cover, and 
you can cut ventilation nearly 90 percent. 

The moisture problem in crawl spaces 
is likely to be most severe in the fall 
when the earth is still warmer than the 
air or the house. Water evaporates from 
the ground, condenses on the floor above, 
and may even rise to the roof. If founda- 
tion vents are your only means of con- 
trolling crawl-space condensation, keep 
them open and unobstructed all year. If 
the floor becomes too cold, you may 
need insulation—but it’s a lot cheaper 
than replacing a rotten floor. 

Venting the siud spaces. In some cases, 
condensation inside hollow walls becomes 
so severe that it’s necessary to vent the 
walls themselves to let trapped moisture 
escape before it condenses. This is done 
by piercing each stud space. 

This type of venting is valuable where 
an impermeable material has been used 
in the outer wall, preventing the escape 
of vapor. It’s less effective where the wall 
is packed with insulation, and some ex- 
perts question the whole practice. Vapor 
can condense before reaching the vents, 
they point out. At freezing temperatures, 
it may form frost and plug the vents. 

At best, such venting is no substitute 
for a vapor barrier to keep moisture out 
of walls. And it’s a tedious job, since you 
must pierce every full-length stud space, 
top and bottom, as well as every short 
one caused by windows and doors or fire 
stops. The holes should be 34” or 1” in 
diameter, and you can insert tiny louvers 
made for this purpose. 

Summer ventilation can backfire. In 
summer, ventilation may make a house 
damp. If, due to an abrupt weather 
change, interior surfaces become colder 
than the humid outside air, condensation 
will result. This is often the cause of 
mildew, and explains why basement con- 
densation is more of a problem in sum- 
mer than winter. The solution, in areas 
of high humidity, is a dehumidifier. B 8 
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Answers to PS Puzzlers 
on 16 and 18 


Greek cross. Prob- 
lm 1 is fairly easy: 
Problem 2: Observe 
that the total area of 
the cross, if each side 
isx, is 5x*. This means 
that the side of the 
square to be formed 
must be exactly xV5. 
Now the cross is 
loaded with lines that 
are exactly x\/5 units 
long—so that’s your 




















that you find four 
congruent pieces (same 
size and shape) sug- 
gests sliding a length 
of x/5 and one per- ; ree 
pendicular to it so that the intersection is 
exactly in the center of the cross. The result 
shows a swastika pattern. 

Problem 3: Slide the perpendiculars to a 
point at the edge of the figure. 














Koko: He juggles them. That way two 
Knotin string: Cross 
your arms first, then 


are always in the air. 
Cross: Fold down | [4 \ 
acorner of the paper: | \ 

pick up the ends of the 7 Ee 
string and pull them through. As your arms 
unknot, the string knots. 








Division code. The product of b times b 
ends in b. Therefore b is 1, 5, or 6. It’s not 
1 because the multiplication yields a three- 
digit figure. Looking at the next step we see 
e—h =e. Therefore h = 0, and f times b 
isa number ending in 0. If b = 5, f can be 
24,6 or 8. If b = 6, £ would be 5. Now 
observe that at the second subtraction g — c 
= c¢. Therefore g = 2c. This implies that f 
is a number bigger than b. So b can’t be 6. 
Sob = 5 and f is either 6 or 8. The rest is 
tial and error: You look for the number 
(25, 35, 45, etc.) that, when multiplied by 
6 or 8, yields a number whose first digit is 
twice the second. 35 times 6 is the only one. 
(The result is 210.) Therefore the original 
problem must have been 35)19,775 = 565. 


Long gun. Pack the gun along the main 
diagonal of a box exactly a yard by a yard 
by a yard. The base diagonal is \/2 yards 
long. (By the Pythagorean Theorem, AB? = 
+1? =2soAB= 

v2.) That side along 
with one of the verti- 
tal edges form the legs 
of another right tri- 
angle whose hypote- 
tuse is the main diag- ak- N 
mal of the box. Thus in 
we have BC? — 1? 1 ~ it 
+2? = 3. So BC = ~s= 3 
L73 +. 
































IT’S ALL-THE-WAY NEW! 
IT’S 24, BIGGER THAN LAST YEAR’S 
IT’S FROM RADIO SHACK 


fastest growing electronics company in America 





MAIL COUPON BELOW TODAY 
Get our latest giant book plus 
all other issues for one year! 









336 pages! Over 100,000 selections: Stereo, 
Hi-Fi, Tapes, Ham Radio, Records, Parts. 

30 pages of kits! Totally new line of build- 
it-yourself electronic items. 

No Money Down! Take up fo 2 years to pay. 


TYPICAL VALUES IN 
7 Velleom 1.) Ve), Gey wey mel ch 


ome, ELECTROSTAT-2 EXCLUSIVE a 
i! 2-WAY SPEAKER TUBE CHECKER a * 
: SYSTEM KIT 
: $54.95 en oe ER, 
git owes? price = a y 
j anywhere! = 
Yes, Radio Shack is on the move with more selec- 
tions in electronics for amateurs, pros, or just music 
lovers—more money-saving values for every need. 


$100.00 quality 
Every item extra easy to buy now with No Money 
Down credit terms—your satisfaction guaranteed. 


RADIO SHACK corp. 


730 Commonwealth Ave., Boston, Mass. 





















— MAIL THIS COUPON TODAY = 
§ RADIO SHACK Corp. Dept. 61H4B 

i 730 Commonwealth Ave., Boston 17, Mass. ] 

Gentlemen: 

é Please send me Radio Shack’s famous electronics cata- t 
i logs for the next 12 months, all FREE and POSTPAID. | 
| Name. { 
§ Add t 
I City & Zone State § 
oe oe oe ee ee ee ee ee ee ee oe ee ee oe oe oe 








World’s Fastest Bomber 


[Continued from page 74] 


houses. Electricity for the plane’s great 
needs is generated by three 40-kw. alter- 
nators on engines 1, 2, and 3. They 
produce enough current to serve a com- 
munity of 300 homes. 

Of the B-58’s astonishing bombing-and- 
navigation system, one engineer has said 
that it is about as easy to operate as an 
automatic washing machine. 

The know-it-all system. At the start of 
a mission, the bombardier-navigator feeds 
the system’s computer the essential in- 
formation about where he wants the plane 
to go and what route he wishes it to take. 
The system is then capable of guiding 
the plane precisely according to those 
taped commands. Its computer collects 
continuous readings from an array of in- 
struments, including a radio altimeter, 
Doppler radar, search radar, automatic 
star-tracker, and astrocompass, and com- 
pares them with preset instructions. 

The system knows constantly whether 
or not the plane is on course, and if not, 
what change is needed. It conveys this 
information to the operator on counters, 
like an odometer’s, set in tiny windows 
here and there on the panel he faces. 

It tells the bombardier-navigator the 
plane’s position, heading, track, air speed, 
ground speed, distance to target, and 
any other navigational facts he needs to 
know, as often as he wants them. He 
can get a complete rundown once a min- 
ute if he likes. 

Meanwhile, a tape is automatically 
making a complete log of the trip. 

The system is accurate enough, even 
after hours of flight, to startle the most 
seasoned navigator, declares Air Force 
Capt. William L. Polhemus, a B-58 crew- 
man who’s an old hand with a sextant. 

If the pilot is flying the plane man- 
ually, the bombardier-navigator can tell 
him over the intercom whenever the com- 
puter says a flight correction is necessary. 
On the other hand, if the computer is 
hooked up to the autopilot, as it can be, 
it corrects the plane’s position without 
human help. At the proper instant, it can 
even aim and release the bomb. 

Birth of the B-58. The unique B-58 
has been in service less than a year. It 
evolved from a scheme to carry a midget 
fighter under the belly of the mammoth 
B-36, biggest operational bomber ever 
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built. That scheme was abandoned when 
the 36 was replaced by the smaller, faster 
B-52, which is still SAC’s mainstay. 

But out of this “parasite-fighter’” idea 
grew plans for a much more remarkable 
plane—a bomber that would as far outrun 
that worthy workhorse, the B-52, as the 
B-52 outpaced the Wright Brothers’ first 
plane. 

This was the B-58. At first a secret 
concept with no name, at Convair’s Fort 
Worth plant, it was one day being de- 
scribed with zest by Robert Widmer, chief 
engineer, to Stan Brown, another Convair 
official. 

“From what you say,” remarked Brown, 
“this plane is really going to hustle. Why ~ 
not call it the Hustler?” a 

So it was christened, and so it per- 
forms. 

Last January, the B-58 hustled its way 
to six official world speed records, with | 
varying payloads. They were extraordi- © 
nary marks, nearly twice as fast as the 
old ones. What made the triumph espe- | 
cially sweet for SAC was that five of the © 
six previous records so overwhelmingly ” 
surpassed had been set by Russian planes, 

One of the two B-58s in the trials aver- 
aged 1,284.73 m.p.h. over a closed course’ 
about equal to the distance between 
Washington, D. C., and Chicago. It hit a 
top speed of 1,430 m.p.h., burning of 
some of its paint in the process, and 
made the trip in 29 minutes. 

For this feat, the plane and its crew” 
won the Thompson Trophy, one of avi- 
ation’s most valued awards. It was the 
first time in the 31-year history of the 
trophy that a heavy bomber copped it. © 

Bomber vs. missile. SAC now has two 
B-58 wings, filling a kind of intermediate | 
role between planes and missiles. When” 
one questions the usefulness even of 
supersonic bombers in a day when mis- 
siles are advancing rapidly, the SAC 
answer is firm and clear. The bomber 
has one supreme advantage over any 
missile: It can be recalled, in case 
alarm that sent it winging was a mista 
It is superior in two other crucial ways: 
It can hunt for and find a target, in case 
knowledge about its location is not pre” 
cise. And it can attack an alternate target, 
in case that should suddenly prove to be 
desirable. ae 








